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FIGURE 1 

SEQ ID NO: 4 

TTGGAGTGCATTAAGATGCTTAATTATACAGGGTTAGAAAATAAAAATG 
5 TATTAGTTGTCGGTTTGGCAAAAAGTGGTTATGAAGCAGCTAAATTATTAAGTA 
AATTAGGTGCGAATGTAACTGTCAATGATGGAAAAGACTTATCACAAGATGCT 
CATGCAAAAGATTTAGAATCTATGGGCATTTCTGTTGTAAGTGGAAGTCATCCA 
TTAACGTTGCTTGATAATAATCCAATAATTGTTAAAAATCCTGGAATACCTTAT 
ACAGTATCTATTATTGATGAAGCAGTGAAACGAGGTTTGAAAATTTTAACAGA 

10 AGTTGAGTTAAGTTATCTAATCTCTGAAGCACCAATCATAGCTGTAACGGGTAC 
AAATGGTAAAACGACAGTTACTTCTCTAATTGGAGATATGTTTAAAAAAAGTCG 
CTTAACTGGAAGATTATCCGGCAATATTGGTTATGTTGCATCTAAAGTAGCACA 
AGAAGTAAAGCCTACAGATTATTTAGTTACAGAGTTGTCGTCATTCCAGTTACT 
TGGAATCGAAAAGTATAAACCACACATTGCTATAATTACTAACATTTATTCGGC 

1 5 GC ATCT AGATTACC ATGAAAATTT AG AA AACT ATC AAAATGCTAAAAAGC AAA 
TATATAAAAATCAAACGGAAGAGGATTATTTGATTTGTAATTATCATCAAAGAC 
AAGTGATAGAGTCGGAAGAATTAAAAGCTAAGACATTGTATTTCTCAACTCAA 
CAAGAAGTTGATGGTATTTATATTAAAGATGGTTTTATCGTTTATAAAGGTGTT 
CGTATTATTAACACTGAAGATCTAGTATTGCCTGGTGAACATAATTTAGAAAAT 

20 ATATTAGCAGCTGTGCTTGCTTGTATTTTAGCTGGTGTACCTATTAAAGCAATTA 
TTGATAGTTTAACTACATTTTCAGGAATAGAGCATAGATTGCAATATGTTGGTA 
CTAATAGAACTAATAAATATTATAATGATTCCAAAGCAACAAACACGCTAGCA 
ACACAGTTTGCCTTAAATTCATTTAATCAACCAATCATTTGGTTATGTGGTGGTT 
TGGATCGAGGGAATGAATTTGACGAACTCATTCCTTATATGGAAAATGTTCGCG 

25 CGATGGTTGTATTCGGACAAACGAAAGCTAAGTTTGCTAAACTAGGTAATAGTC 
AAGGGAAATCGGTCATTGAAGCGAACAATGTCGAAGACGCTGTTGATAAAGTA 
CAAGATATTATAGAACCAAATGATGTTGTATTATTGTCACCTGCTTGTGCGAGT 
TGGGATCAATATAGTACTTTTGAAGAGCGTGGAGAGAAATTTATTGAAAGATTC 
CGTGCCCATTTACCATCTTATTAA 
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FIGURE 2 

SEQ ID NO: 5 

LECIKMLhTi^TGLENKNVLVVGLAKSGYEAAKLLSKLGANVTVNDGKDLSQ 
5 DAHAKDLESMGISVVSGSHPLTLLDNNPIIVKNPGIPYTVSIIDEAVKRGLKILTEVE 
LSYLISEAPIIAVTGTNGKTTVTSLIGDMFKKSRLTGRLSGNIGYVASKVAQEVKPT 
DYLVTELSSFQLLGIEKYKPHIAnTNIYSAHLDYHENLENYQNAKKQIYKNQTEED 
YLICNYHQRQVffiSEELKAKTLYFSTQQE\a5GIYIKDGFIVYKGVRIINTEDLVLPGE 
HNLEMLAAVLACILAGWIKAiroSLTTFSGffiHRLQYVGTNRTNKYYNDSKATOT 
1 0 ATQFALNSFNQPIIWLCGGUDRGNEFDELIP YMENVRAMVVFGQTKAKF AKLGNS 
QGKSVmANNVEDAVDKVQDIIEPNDVVLLSPACASWDQYSTFEERGEKFIERFRA 
HLPSY 
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FIGURE 3 
SEQ ID NO: 6 

TTGGAGTGCATTAAGATGCTTAATTATACAGGGTTAGAAAATAAAAATA 
5 TATTAGTTGTCGGTTTGGCAAAAAGTGGTTATGAAGCAGCTAAATTATTAAGTA 
AATTAGGTGCGAATGTAACTGTCAATGATGGAAAAGACTTATCACAAGATGCT 
CATGCAAAAGATTTAGAATCTATGGGCATTTCTGTTGTAAGTGGAAGTCATCCA 
TTAACGTTGCTTGATAATAATCCAATAATTGTTAAAAATCCTGGAATACCTTAT 
ACAGTATCTATTATTGATGAAGCAGTGAAACGAGGTTTGAAAATTTTAACAGA 

1 0 AGTTGAGTTAAGTTATCTAATCTCTGAAGC ACC AATCATAGCTGT AACGGGTAC 
AAATGGTAAAACGACAGTTACTTCTCTAATTGGAGATATGTTTAAAAAAAGTCG 
CTTAACTGGAAGATTATCCGGCAATATTGGTTATGTTGCATCTAAAGTAGCACA 
AGAAGTAAAGCCTACAGATTATTTAGTTACAGAGTTGTCGTCATTCCAGTTACT 
TGGAATCGAAAAGTATAAACCACACATTGCTATAATTACTAACATTTATTCGGC 

1 5 GCATCTAGATTACCATGAAAATTTAGAAAACTATCAAAATGCTAAAAAGC AAA 
TATATAAAAATCAAACGGAAGAGGATTATTTGATTTGTAATTATCATCAAAGAC 
AAGTGATAGAGTCGGAAGAATTAAAAGCTAAGACATTGTATTTCTCAACTCAA 
CAAGAAGTTGATGGTATTTATATTAAAGATGGTTTTATCGTTTATAAAGGTGTT 
CGTATTATTAACACTGAAGATCTAGTATTGCCTGGTGAACATAATTTAGAAAAT 

20 ATATTAGCAGCrGTGCTTGCTTGTATTTTAGCTGGTGTACCTATTAAAGCAATTA 
TTGATAGTTTAACTACATTTTCAGGAATAGAGCATAGATTGCAATATGTTGGTA 
CTAATAGAACTAATAAATATTATAATGATTCCAAAGCAACAAACACGCTAGCA 
ACACAGTTTGCCTTAAATTCATTTAATCAACCAATCATTTGGTTATGTGGTGGTT 
TGGATCGAGGGAATGAATTTGACGAACTCATTCCTTATATGGAAAATGTTCGCG 

25 TGATGGTTGTATTCGGACAAACGAAAGCTAAGTTTGCTAAACTAGGTAATAGTC 
AAGGGAAATCGGTCATTGAAGCGAACAATGTCGAAGACGCTGTTGATAAAGTA 
CAAGATATTATAGAACCAAATGATGTTGTATTATTGTCACCTGCTTGTGCGAGT 
TGGGATCAATATAGTACTTTTGAAGAGCGTGGAGAGAAATTTATTGAAAGATTC 
CGTGCCCATTTACCATCTTATTAA 
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FIGURE 4 

SEQ ID NO: 7 

LECIKMLNYTGLENKNILVVGLAKSGYEAAKLLSKLGANVTVNDGKDLSQ 
5 DAHAKDLESMGISVVSGSHPLTLLDNNPIIVKNPGIPYTVSIIDEAVKRGLKILTEVE 
LSYLISEAPIIAVTGTNGKTTVTSLIGDMFKKSRLTGRLSGNIGYVASKVAQEVKPT 
DYLVTELSSFQLLGIEKYKPHIAIITNIYSAHLDYHENLENYQNAKKQIYKNQTEED 
YLICNYHQRQVffiSEELKAKTLYFSTQQEVDGIYIKDGFIVYKGVRIINTEDLVLPGE 
HNLENILAAVLACILAGWIKAiroSLTTFSGIEHRLQYVGTNRTNKYYNDSKAT^ 
10 ATQFALNSFNQPIIWLCGGLDRGNEFDELIPYMENVRVMVVFGQTKAKFAKLGNS 
QGKSVffiANNVEDAVDKVQDUEPNDWLLSPACASWDQYSTFEERGEKFIERFRA 
HLPSY 
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FIGURE 5 

SEQ ID NO: 8 

Forward PGR Primer 
5 GCGGCGGCCCATATGCCAATTATTACAGATGTTTAC 



10 SEQ ID NO: 9 

Reverse PGR Primer 

GCGCGGATCCTTATGAAAATTCACCTTCAATAATTTC 
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FIGURE 6 

TABLE 1 Properties of UDP-N-acet>iinuramoylalanine-D-glutamate ligase from S. 



aureus 



TABLE 1 -- UDP-N-acetylmuramoylalanine-D-glutamate ligase from S. aureus — SEQ 
ID NO: 4-SEQ ID NO: 7 


Melting temperature f C) of SEQ ID NO: 8 (forward PGR 
primer) 


62 


Restriction enzyme for SEQ ID NO: 8 (forward PGR primer) 


Ndel 


Melting temperature (^^C) of SEQ ED NO: 9 (reverse PGR 
primer) 


60 


Restriction enzyme for SEQ ID NO: 9 (reverse PGR primer) 


BamHI 


Number of nucleic acid residues in SEQ ID NO: 4 


1365 


Number of amino acid residues in SEQ ID NO: 5 


454 


Number of different nucleic acid residues between SEQ ID NO: 
4 and SEQ ID NO: 6 


2 


Number of different amino acid residues between SEQ ED NO: 5 
and SEQ ID NO: 7 


2 


Galculated molecular weight of SEQ ID NO: 5 polypeptide 
(kDa) 


50.5 


Galculated pi of SEQ ID NO: 5 polypeptide 


5.3 


Solubility of SEQ ID NO: 7 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


Approaching 100% 


Amoimt of purified polypeptide having SEQ ED NO: 7, prepared 
and purified as described in the Exemplification (mg/L of 
culture). The polypeptide so expressed and purified is His 
tagged and has the additional amino acid residues of SEQ ID 
NO: 1 at the N-terminus as described in EXAMPLE 6. 


16.3 


Amount of purified polypeptide having SEQ ED NO: 7 soluble in 
buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


29.6 


Z-score for the peptide fingerprint mapping analysis of 
polypeptide having SEQ ID NO: 7, determined as described in 
EXAMPLE 9 


8.0E-08 


Number of matched peptides in the peptide fingerprint mapping 
analysis of .polypeptide having SEQ ID NO: 7, determined as 
described in EXAMPLE 9 


16 


Minimum sequence coverage in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 7, determined as 
described in EXAMPLE 9 


42 


Galculated molecular weight of SEQ ED NO: 5 polypeptide (Da), 
determined as described in EXAMPLE 10 


52460 


Experimental molecular weight of SEQ ED NO: 7 polypeptide 
(Da), determined as described in EXAMPLE 10 


50772 


Results of protein interaction study described in EXAMPLE 1 1, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. The identity of an interacting protein identified by 
using at least one of the methods described in those examples is:90 kDa unidentified 
protein. 
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FIGURE 7 

TABLE 2 Bioinformatic Analyses of UDP-N-acetylmuramoylalanine-D-glutamate 



ligase from S. aureus 



TABLE 2 — UDP-N-acetylmuramoylalanine-D-glutamate ligase from S. aureus — SEQ ID 
NO: 4-SEQ ID NO: 7 


COG Category 


Cell envelope biogenesis, outer membrane 


COG ID Number 


COG0771 


Is SEQ ID NO: 5 classified as an essential 
gene? 


yes 


Most closely related protein from PDB to 
SEQ ID NO: 5 


UDP-N-Acetylmuramoyl-L- Alanine, 

(leeh_A) 


Source organism for closest PDB protein to 
SEQ ID NO: 5 


Escherichia coli 


e-value for closest PDB Protein to SEQ ID 

NO: 5 


3E-48 


% Identity between SEQ ID NO: 5 and the 
closest protein from PDB 


30 


% Positives between SEQ ID NO: 5 and the 

closest protein from PDB 


49 


Number of Protein Hits in the VGDB to SEQ 
ID NO: 5 


9 


Niimber of Microorganisms having VGDB 
Hits to SEQ ID NO: 5 


9 


Microorganisms having VGDB Hits to SEQ 
ID NO: 5' 


[ saur] [bsub] [spne] [efae] [hinf] 
[nmen] [paer] [rpxx] [bbur] 


First predicted epitopic region of SEQ ID NO: 
5: amino acid sequence, rank score, amino 
acid residue numbers 


SEQ ID NO: 24 :KNVLWGLAKS, 
1.227,15->25 


Second predicted epitopic region of SEQ ID 
NO: 5: amino acid sequence, rank score, 
jimino acid residue numbers 


SEQ ID NO: 25 :ENILAAVLACILAG- 
VPDCAIIDSLTTF, 1.225,284->310 


Third predicted epitopic region of SEQ ID 
NO: 5: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 26 :PNDWLLSPACASWD, 
1.205,41 7->431 



5 ^Organisms are abbreviated as follows: ecoli = Eschericia coli; hpyl = Helicobacter 

pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 

10 
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FIGURE 8 




Note: dick on the Q symbol to change column format. 
Measured Avg/ Computed Eriror EiResidues Missed 



Mass(M) Mono Mass QcDa) Start: 



To Cut Peptide sequence 



840.348 
911.423 
949.399 
979.375 
1073 .367 
1107.438 
1152.455 
1311.541 
1439.617 
1658.822 
1824.811 
1824 . 811 
1870.987 
1903.879 
1981,855 
2052.103 
2806.463 



M 
M 
M 
M 
M 
M 
M 
H 
M 
M 
M 
M 
M 
M 
M 
M 
M 



840 
911 
949 
979 
1073 
1107 
1152 
1311 
1439 
1658 
1824 
1824 
1871 
1903 
1981 
2052 
2806 



.438 
.580 
.498 
.516 
.560 
.592 
. 629 
.674 
-769 
.862 
.910 
.834 
.014 
.956 
.858 
.023 
-499 



-0.090 259 265 0 DGFIVYK 

-0.157 16 24 0 NVLWGLAK 

-0.098 317. 324 0 LQWGTNR 

-0.140 376 384 0 AMWFGQTK 

-0.193 232 240 0 QVIESEELK 

-0.154 147 157 0 LSGNIGYVASK 

-0.174 259 268 1 DGFIVYKGVR 

-0.133 128 139 0 TTVTSLIGDMFK 

-0.151 128 140 1 TTVTSLIGDMFKK 

-0.040 302 316 0 AIIDSLTTFSGIEHR 

-0.100 1 15 1 LECIKI'ILNYTGLENK 

-0.024 -3 61 37 5 0 GNEFDELIPY1«IENVR 

-0.027 83 99 1 NPGIPYTVSIIDEAVKR 

-0.077 243 258 0 TliYFSTQQEVDGIYIK 

-0.003 217 231 0 NQTEEDYLICNYHQR 

0.080 36 55 1 LGANVTVNDGKDLSQDAHAK 

-0.036 158 182 0 VAQEVKPTDYLVTELSSFQLU3IEK 



I 
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FIGURE 9 
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FIGURE 10 




Note: click on the H fiymbol to change column format. 
Measured Ave// Coinpuiied Error HResiclues Missed 
Ma 3 y ( M ) Mono Mrt ?j s Q ( Dei ) S ua r t To Cu L Pep;: i de eqn e nee 



840 


455 


M 


840 


438 


0 


017 


259 


265 


0 


DGFIVATK 


949 


.466 


H 


9 49 


498 


-0 


032 


317 


324 


0 


LQYVGTHR 


1439 


729 


M 


1439 


769 


-0 


040 


128 


140 


1 


TTVTSLIGDMFKK 


1658 


850 


M 


1658 


862 


~0 


Oil 


302 


316 


0 


AIIDSLTTFSGIEHR 


1824 


809 


M 


1824 


910 


-0 


102 


1 


15 


1 


LEG I KMLNYTGLENK 


1824 


809 


M 


1824 


834 


-0 


026 


361 


375 


0 


GHEFDELIPYMEITVR 


1070 


988 


M 


1871 


014 


-0 


026 


83 


• 99 


1 


I J PG I PYTVS I IDEAVKR 


1903 


910 


M 


1903 


956 


-0 


04 6 


243 


258 


0 


T LY FSTQQEVDG I YI K 


2806 


654 


M 


2806 


499 


0 


155 


158 


182 


0 


V AQEVK PTDY LVT EL S S FQ I, LG I EK 
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FIGURE 12 




Note: click on the symbol to change column format. 

Measured Avg/ Computed Error ElResiciue^: Missed 
Mass (M) Mono Mas:.: E](Da) riteiirt To Cul: Peptide sequence 



911 


. 561 


t-1 


911 


580 


-0 


019 


16 


24 


0 


r-r/LWGLAK 


949 


518 


M 


949 


498 


0 


020 


317 


324 


0 


LQYVGTNR 


979 


517 


M 


979 


516 


0 


001 


37 6 


384 


0 


Al-r\^FGQTK 


1073 


536 


M 


1073 


560 


-0 


024 


232 


240 


0 


QVIESEELK 


1107 


534 


M 


1107 


592 


-0 


058 


147 


157 


0 


LSGNIGYVASK 


1131 


489 


I'] 


1131 


519 


-0 


030 


325 


333 


1 


THKYYl^DSK 


1152 


526 


H 


1152 


629 


-0 


103 


259 


268 


1 


DGFI\r!«rKGVR 


1272 
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773 
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0 
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1 
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M 
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1 


15 
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G W E FD E L 1 P YM Ein.' R 


1871 


050 


M 


1871 


014 


0 


045 


83 
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FIGURE 13 
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FIGURE 14 




Note: click on the H symbol to chcHige column format. 
Measured Jwg/ Computed Error HResichies Missed 



Mass(M) Mono Has.'5 G](Da) Start: To Cut Peptide seq\ience 
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82 
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ATNTLATQFALNS FNQ P 1 1 WLCGG LDR 



19/311 



FIGURE 15 
SEQ ID NO: 27 

ATGAGTAAGGAGTTTTATATAATGACACACTATCATTTTGTCGGAATTAA 
5 AGGTTCTGGCATGAGTTCATTAGCACAAATCATGCATGATTTAGGACATGAAGT 
TCAAGGATCGGATATTGAGAACTACGTATTTACAGAAGTTGCTCTTAGAAATAA 
GGGGATAAAAATATTACCATTTGATGCTAATAACATAAAAGAAGATATGGTAG 
TTATACAAGGTAATGCATTCGCGAGTAGCCATGAAGAAATAGTACGTGCACAT 
CAATTGAAATTAGATGTTGTAAGTTATAATGATTTTTTAGGACAGATTATTGAT 

1 0 C AATAT ACTTC AGT AGCTGT AACTGGTGC AC ATGGT AAAACTTCT ACAAC AGGT 
TTATTATCACATGTTATGAATGGTGATAAAAAGACTTCATTTTTAATTGGTGAT 
GGCACAGGTATGGGATTGCCTGAAAGTGATTATTTCGCTTTTGAGGCATGTGAA 
TATAGACGTCACTTTTTAAGTTATAAACCTGATTACGCAATTATGACAAATATT 
GATTTCGATCATCCTGATTATTTTAAAGATATTAATGATGTTTTTGATGCATTCC 

1 5 AAG AAATGGC AC AT AATGTTAAAAAAGGTATTATTGCTTGGGGTGATG ATG AA 
CATCTACGTAAAATTGAAGCAGATGTTCCAATTTATTATTATGGATTTAAAGAT 
TCGGATGACATTTATGCTCAAAATATTCAAATTACGGATAAAGGTACTGCTTTT 
GATGTGTATGTGGATGGTGAGTTTTATGATCACTTCCTGTCTCCACAATATGGT 
GACCATACAGTTTTAAATGCATTAGCTGTAATTGCGATTAGTTATTTAGAGAAG 

20 CTAGATGTTACAAATATTAAAGAAGCATTAGAAACGTTTGGTGGTGTTAAACGT 
CGTTTCAATGAAACTACAATTGCAAATCAAGTTATTGTAGATGATTATGCACAC 
CATCCAAGAGAAATTAGTGCTACAATTGAAACAGCACGAAAGAAATATCCACA 
TAAAGAAGTTGTTGCAGTATTTCAACCACACACTTTCTCTAGAACACAGGCATT 
TTTAAATGAATTTGCAGAAAGTTTAAGTAAAGCAGATCGTGTATTCTTATGTGA 

25 AATTTTTGGATCAATTAGAGAAAATACTGGCGCATTAACGATACAAGATTTAAT 
TGATAAAATTGAAGGTGCATCGTTAATTAATGAAGATTCTATTAATGTATTAGA 
ACAATTTGATAATGCTGTTATTTTATTTATGGGTGCAGGTGATATTCAAAAATT 
ACAAAATGCATATTTAGATAAATTAGGCATGAAAAATGCGTTTTAA 
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FIGURE 16 

SEQ ID NO: 28 

MSKEFYEMTHYHFVGIKGSGMSSLAQIMHDLGHEVQGSDffiNYVFTEVALR 
5 NKGIKILPFDANNIKEDMVVIQGNAFASSHEEIVRAHQLKLDVVSYNDFLGQIEDQY 
TSVAVTGAHGKTSTTGLLSHVMNGDKKTSFLIGDGTGMGLPESDYFAFEACEYRR 
HFLSYKPDYAIMTNroFDHPDYFKDINDVFDAFQEMAHhA^KKGnAWGDDEHLRKI 
EADVPIYYYGFKDSDDIYAQNIQITDKGTAFDVYVDGEFYDHFLSPQYGDHTVLNA 
LAVIAISYLEKLDVTNIKEALETFGGVKRRFNETTIANQVIVDDYAHHPREISATIET 
10 ARKKYPHKEVVAVFQPHTFSRTQAFLNEFAESLSKADRVFLCEIFGSIRENTGALTI 
QDLroKffiGASLINEDSINVLEQFDNAVILFMGAGDIQKLQNAYLDKLGMKNAF 
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FIGURE 17 
SEQ ID NO: 29 

ATGAGTAAGGAGTTTTATATAATGACACACTATCATTTTGTCGGAATTAA 
5 AGGTTCTGGCATGAGTTCATTAGCACAAATCATGCATGATTTAGGACATGAAGT 
TCAAGGATCGGATATTGAGAACTACGTATTTACAGAAGTTGCTCTTAGAAATAA 
GGGGATAAAAATATTACCATTTGATGCTAATAACATAAAAGAAGATATGGTAG 
TTATACAAGGTAATGCATTCGCGAGTAGCCATGAAGAAATAGTACGTGCACAT 
CAATTGAAATTAGATGTTGTAAGTTATAATGATTTTTTAGGACAGATTATTGAT 

10 CAATATACTTCAGTAGCTGTAACTGGTGCACATGGTAAAACTTCTACAACAGGT 
TTATTATCACATGTTATGAATGGTGATAAAAAGACTTCATTTTTAATTGGTGAT 
GGCACAGGTATGGGATTGCCTGAAAGTGATTATTTCGCTTTTGAGGCATGTGAA 
TATAGACGTCACTTTTTAAGTTATAAACCTGATTACGCAATTATGACAAATATT 
GATTTCGATCATCCTGATTATTTTAAAGATATTAATGATGTTTTTGATGCATTCC 

1 5 AAGAAATGGC AC AT AATGTT AA AAAAGGT ATT ATTGCTTGGGGTGATG ATG AA 
CATTTACGTAAAATTGAAGCAGATGTTCCAATTTATTATTATGGATTTAAAGAT 
TCGGATGACATTTATGCTCAAAATATTCAAATTACGGATAAAGGTACTGCTTTT 
GATGTGTATGTGGATGGTGAGTTTTATGATCACTTCCTGTCTCCACAATATGGT 
GACCATACAGTTTTAAATGCATTAGCTGTAATTGCGATTAGTTATTTAGAGAAG 

20 CTAGATGTTACAAATATTAAAGAAGCATTAGAAACGTTTGGTGGTGTTAAACGT 
CGTTTCAATGAAACTACAATTGCAAATCAAGTTATTGTAGATGATTATGCACAC 
CATCCAAGAGAAATTAGTGCTACAATTGAAACAGCACGAAAGAAATATCCACA 
TAAAGAAGTTGTTGCAGTATTTCAACCACACACTTTCTCTAGAACACAGGCATT 
TTTAAATGAATTTGCAGAAAGTTTAAGTAAAGCAGATCGTGTATTCTTATGTGA 

25 AATTTTTGGATCAATTAGAGAAAATACTGGCGCATTAACGATACAAGATTTAAT 
TGATAAAATTGAAGGTGCATCGTTAATTAATGAAGATTCTATTAATGTATTAGA 
ACAATTTGATAATGCTGTTATTTTATTTATGGGTGCAGGTGATATTCAAAAATT 
ACAAAATGCATATTTAGATAAATTAGGCATGAAAAATGCGTTTTAA 
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FIGURE 18 
SEQ ID NO: 30 

MSKEFYIMTHYHFVGIKGSGMSSLAQIMHDLGHEVQGSDIENYVFTEVALR 
5 NKGIKILPFDAKNIKEDMVVIQGNAFASSHEEIVRAHQLKLDVVSYNDFLGQIIDQY 
TSVAVTGAHGKTSTTGLLSHVMNGDKKTSFLIGDGTGMGLPESDYFAFEACEYRR 
HFLSYKPDYAIMThraDFDHPDYFKDINDVFDAFQEMAHNVKKGIIAWGDDEHLRKI 
EADVPIYYYGFKDSDDIYAQNIQITDKGTAFDVYVDGEFYDHFLSPQYGDHTVLNA 
LAVIAISYLEKLDVTNIKEALETFGGVKIUIFNETTIANQVIVDDYAHHPREISATIET 
1 0 ARKKYPHKEWAVFQPHTFSRTQAFLNEFAESLSKADRVFLCEIFGSIRENTGALTI 
QDLIDKffiGASLINEDSINVLEQFDNAVILFMGAGDIQKLQNAYLDKLGMKNAF 
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FIGURE 19 
SEQIDNO: 31 

Forward PGR Primer 

GCGGCGGCCCATATGACAGTATTAACAGATAAAGTAG 



SEQ ID NO: 32 



Reverse PGR Primer 

GGGGGGATCCTTAAACAATATCCAAAGCACCGAATG 
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FIGURE 20 



TABLE 3 Properties of UDP-N-acetylmuramate-alanine ligase from S. aureus 



TABLE 3 -- UDP-N-acetylmiiramate-alanine ligase from S. aureus - SEQ ID NO: 27- 
SEQ ID NO: 30 


Meltina temnerature (^C^ of SFO ID NO* 31 fforward PCR 
primer) 


64 


Restriction enzvme for SFO ID NO* 31 ^forward PCR orimer'i 


Ndel 


Melting temnerature (^C^ of SIFO ID NO* 32 Crever<se PCR 
primer) 


64 


Restriction en7vme for SFO ID NO* 32 ^reverse PCR nrimer^ 


BamHI 


Number of nucleic acid residues in SEQ ID NO: 27 


1335 


Number of amino acid residues in SEQ ID NO: 28 


444 


Number of different nucleic acid residues between SEQ ID NO: 

27 and SEQ ID NO: 29 


1 


iNumoer oi aiiicrcni amino acia resiaues Deiwccn onrv^ i vj 
28 and SEQ ID NO: 30 


0 


Calculated molecular weight of SEQ ID NO: 28 polypeptide 
(kDa) 


49.3 


Calculated pi of SEQ ID NO: 28 polypeptide 


4.7 


Solubility of SEQ ID NO: 30 polypeptide, determined as 
aescnDea m tAAJVLrLii L (^witn tne riis tag at tne iN-termmusj 


Approaching one 
mira 


Amount of purified polypeptide having SEQ ID NO: 30, 
prepared and purified as described in the Exemplification (mg/L 
of culture). The polypeptide so expressed and purified has the 
additional amino acid residues from the removed His tag at the 

i>l~ldIIllllUa do viCbdlUCU 111 XZ/yv/AJ-VlX 1^1-/ \j. 


68.1 


Amount of purified selmet labeled polypeptide having SEQ ID 
NO: 30, prepared and purified as described in the 
Exemplification (mg/L of culture). The polypeptide so 
expressed and purified has the additional amino acid residues 
from the removed His tag at the N-terminus as described in 
EXAMPLE 6. 


2.4 


Amount of purified polypeptide having SEQ ID NO: 30 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


123.8 


Amount of purified selmet labeled polypeptide having SEQ ID 
NO: 30 soluble in buffer, as described in EXAMPLE 8 (mg/ml 
of buffer) 


6.8 
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FIGURE 20-B 



TABLE 3 continued: Properties of UDP-N-acerylmuramate-alanine ligase from 5. 

5 aureus 



TABLE 3 — UDP-N-acetylmuramate-alanine ligase from S. auretis — SEQ ID NO: 27- 
SEQ ID NO: 30 


Z-score for the peptide fingerprint mapping analysis of 
polypeptide having SEQ ID NO: 30, detemiined as described in 
EXAMPLE 9 


7.9E-09 


Number of matched peptides in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 30, determined as 
described in EXAMPLE 9 


23 


Minimum sequence coverage in the peptide fingerprint mapping 
analysis of polypeptide having SEQ LD NO: 30, determined as 

described in EXAMPLE 9 


42 


Calculated molecular weight of SEQ ID NO: 28 polypeptide 
(Da), determined as described in EXAMPLE 10 


52117 


Experimental molecular weight of SEQ ID NO: 30 polypeptide 
(Da), determined as described in EXAMPLE 10 


52132 


Results of protein interaction study described in EXAMPLE 11, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. The identity of interacting proteins identified by 
using at least one of the methods described in those examples are: aerobic glycerol-3- 
phosphate dehydrogenase (gi|13701101), and glutamate racemase (gi| 13700950). 


Crystals of a polypeptide having the sequence of SEQ ID NO: 30, prepared and purified 
as described above and having the residual amino acid residues after removal of the His 
tag, are obtained using the following conditions: PEG 4000 30%, TRIS O.IM pH 8.5, 
sodium acetate 0.2M. The crystals were prepared using the following method: 20°C, 
sitting drop, 10 mg polypeptide per ml of solution. 
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0: 27-SEQ ID NO: 30 


ii. 


Y434 


Approaching 
one-third 






0: 27-SEQ ID NO: 30 




D436 


Approaching 
one-third 




UDP-N-acetylmuramate-alanine ligase from S, aureus - SEQ ID NO: 27-SEQ ID NO: 30 


On 


D436 


Approaching 
one-third 


No discemable 
expression 


to 


D436 


Approaching 
one-third 




ON 
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L438 


Approaching 
one-third 


Yll 


Y434 


No discemable 
expression 




K3 


M440 


Approaching 
one-third 




F5 


N442 


Approaching 
one-third 




N442 


Approaching 
one-third 


No discemable 
expression 


K3 


L438 


Approaching 
one-third 


No discemable 
expression 


Ph 


M440 


Approaching 
one-third 




M440 


Approaching 
one-third 


No discemable 
expression 


UDP-N-acetylmuramate-alanine ligase from S. aureus - SEQ ID N 


Start of truncated polypeptide of SEQ ID NO: 30 


End of truncated polypeptide of SEQ ID NO: 30 


Solubility of truncated polypeptide, determined as described in 
EXAMPLE 2 (with the His tag at the N-terminus) 


Solubility of tmncated polypeptide, determined as described in 
EXAMPLE 2 (with the His tag at the C-terminus) 


UDP-N-acelylmuramate-alanine ligase from S. aureus ~ SEQ ID N 


Start of truncated polypeptide of SEQ ID NO: 30 


End of tmncated polypeptide of SEQ ID NO: 30 


Solubility of truncated polypeptide, determined as described in 
EXAMPLE 2 (with the His tag at the N-terminus) 


Start of tmncated polypeptide of SEQ ID NO: 30 


End of tmncated polypeptide of SEQ ID NO: 30 


Solubility of tmncated polypeptide, determined as described in 
EXAMPLE 2 (with the His tag at the N-terminus) 


Solubility of truncated polypeptide, determined as described in 
EXAMPLE 2 (with the His tag at the C-terminus) 
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FIGURE 21 

TABLE 4 Bioinformatic Analyses of UDP-N-acetylmuramate-alanine ligase from S. 



aureus 



TABLE 4 - UDP-N-acetylniuramate-alanine ligase from S, aureus ~ SEQ ID NO: 27-SEQ 
ID NO: 30 


COG Category 


Cell envelope biogenesis, outer membrane 


COG ID Number 


COG0773 


Is SEQ ID NO: 28 classified as an 
essential gene? 


yes 


Most closely related protein from PDB to 
SEQ ID NO: 28 


None 


Source organism for closest PDB protein 
to SEQ ID NO: 28 


N/A 


e-value ft>r closest PDB Protein to SEQ 
ID NO: 28 


N/A 


% Identity between SEQ ID NO: 28 and 
the closest protein from PDB 


N/A 


% Positives between SEQ ID NO: 28 and 
the closest protein from PDB 


N/A 


Number of Protein Hits in the VGDB to 
SEQ ID NO: 28 


15 


Number of Microorganisms having 
VGDB Hits to SEQ ID NO: 28 


11 


Microorganisms having VGDB Hits to 
SEQ ID NO: 28* 


[saur] [bsub] [efae] [spne] [hinf] [ecoli] 
[rpxx] [nmen] [paer] [bbur] [hpyl] 


First predicted epitopic region of SEQ ID 
NO: 28: amino acid sequence, rank 
score, amino acid residue numbers 


SEQ ED NO: 43 :HKEVVAVFQPHT, 
1.198,340->351 


Second predicted epitopic region of SEQ 
ID NO: 28: amino acid sequence, rank 
score, amino acid residue numbers 


SEQ ID NO: 44 :KADRVFLCEIFGS, 
l,176,368->380. 


Third predicted epitopic region of SEQ 
ID NO: 28: amino acid sequence, rank 
score, amino acid residue numbers 


SEQ ED NO: 45 :DHTVLNALAVIAISYLEKL, 
1.168,269->287 



5 Organisms are abbreviated as follows: ecoli = Eschericia coli\ hpyl = Helicobacter 

pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 



10 
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FIGURE 22 




Measured Avg/ Computed Error EReriiiclues Missed 
Mass (M) Mono Mass 0(Dci) stare To Cut Peptide sequence 
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-0 


. 109 


294 


1089 


. 533 


M 


1089 


. 566 


-0 


. 033 


326 


1143 


. 532 


M 


1143 


. 628 


-0 


.096 


57 


1205 


. 552 


M 


1205 


.640 


-0 


. 088 


294 


1217 


. 557 


M 


1217 


. 661 


-0 


. 104 


326 


1339 


. 621 


M 


1339 


. 695 


-0 


. 074 


372 


1380 


. 622 


M 


1380 


. 678 


-0 


056 


206 


1392 


631 


M 


1392 


743 


-0 


112 


430 


1508 


723 


M 


1508 


773 


-0 


050 


205 


1508 


723 


M 


1508 


773 


-0 


050 


206 


1515.735 


M 


1515 


783 


-0 


048 


342 


1576 


742 


M 


1576 


781 


-d 


039 


219 


1583 


731 


I-l 


1583 


782 


-0 


051 


355 


1681 


84^ 


M 


1681 


860 


-0 


016 


369 


1704 


838 


M 


1704 


876 


-0 


038 


218 


1737 


831 


M 


1737 


805 


0. 


02G 


232 


1783 


819 


M 


1783 , 


875 


-0 . 


055 


4 


1925. 


940 


M 


192 5. 


948 


-0 . 


007 


355 


1991. 


925 


M 


1991 . 


904 


0- 


021 


188 


2230 . 


Oil 


M 


2230 . 


068 


-0 . 


057 


67 


2339 . 


088 


H 


2339 . 


129 


-0 . 


041 


306 


2495 . 


221 


M 


2495 . 


229 


-0 . 


008 


305 


3355. 


585 


M 


3355. 


686 


-0. 


100 


57 



437 


0 


LQI7AYLDK 


303 


0 


EALETFGGVK 


335 


0 


EISATIETAR 


66 


0 


ILPFDANNIK 


304 


1 


EALETPGGVKR 


336 


1 


EISATIETARK 


382 


0 


VFLCEIFGSIR 


217 


0 


GIIAIVGDDEHLR 


441 


1 


LQNAYLDKLGMK 


217 


1 


KGTIAWGDDEHLR 


218 


1 


GIIAVJGDDEHLRK 


354 


0 


EWAVFQPHTFSR 


231 


0 


lEADVPIYYYGFK 


368 


0 


TQAFLNEFAESLSK 


382 


1 


ADRVFLCEIFGSIR 


231 


1 


K I E ADV P I Y YYG FK 


246 


0 


DSDDIYAQNIQITDK 


17 


0 


EFYIHTHYHFVGIK 


371 


1 


TQAFLWEFAESLSKADR 


204 


0 


D I M DV F D AFQ EMA 1 ^I^rVK 


86 


0 


EDI-a'VIQGWAFASSHEEIVR 


325 


0 


FWETTIANQVIVDDYAUHPR 


325 


1 


RPW ETT I ANQ V I VDD YAH H PR 


86 


1 


I LPFDAI^N I KEDHVVIQGWAFAS SHEEl VR 
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FIGURE 25 
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35000 



m/z 



50000 
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FIGURE 26 




Note: click on the ED symbol to change coiunin format. 



Heasvired 


Avg / 


Conipuued 


' Erroi: 




MiG 




Mass (M) 


Mono 




□ {Da) 




To 


Cut: PepuidGi sequence 


1049 


.501 


M 


1049 


539 


-0 


037 


294 


303 


0 


EALETFGGVK 


1089 


.556 


M 


1089 


566 


-0 


010 


326 


335 


0 


EISATIETAR 


1143 


.605 


M 


1143 


628 


-0 


023 


57 


66 


0 


ILPFDAIWIK 


1205 


.579 


M 


1205 


640 


-0 


061 


294 


304 


1 


EALETFGGVKR 


1217 


.714 


M 


1217 


661 


0 


053 


326 


336 


1 


EISATIETARK 


1339 


.675 


M 


1339 


695 


~0 


020 


372 


382 


0 


VFLCEIFGSIR 


1380 


.677 


M 


1380 


678 


-0 


001 


206 


217 


0 


GIIAWGDDEHLR 


1515 


.791 


M 


1515 


783 


0 


008 


342 


3 54 


0 


EWAVFQPHTFSR 


1583 


.819 


M 


1583 


782 


0 


036 


355 


368 


0 


TQAFLNEFAESLSK 


1681 


.936 


M 


1681 


860 


0 


075 


369 


382 


1 


ADRVFLCEIFGSIR 


1704 


.932 


M 


1704 


876 


0 


056 


218 


231 


1 


KIEADVPIYYYGFK 


1737 


.862 


M 


1737 


805 


0 


057 


232 


246 


0 


DSDDIYAQHIQITDK 


1783 


.819 


H 


1783 


875 


-0 


056 


4 


17 


0 


EFYIHTHYHFVGIK 


1925 


.975 


M 


1925 


948 


0 


027 


355 


371 


1 


TQAFLNEFAESLSKADR 


1991 


• 955 


M 


1991 


904 


0 


051 


188 


204 


0 


DI NDVF D A FQ EIIAJ I ^7VK 


2041 


. 168 


M 


2041 


053 


0 


115 


338 


354 


1 


YPHKEWAVFQPHTFSR 


2120 


. 158 


M 


2119 


999 


0 


159 


188 


205 


1 


D I M DV F DA FQ El-IAHITV K K 


2230 


.115 


M 


2230 


068 


. 0 


047 


67 


86 


0 


EDI-IWIQGNAFASSHEEIVR 


2339 


.196 


M 


2339 


129 


0 


068 


305 


325 


0 


FNETTIANQVIVDDYAHHPR 


2495 


.333 


M 


2495 


229 


0 


104 


305 


325 


1 


RFN ETT I AIIQV I VDDYAH H PR 


2976 


.462 


M 


2976 


378 


0 


084 


164 


187 


0 


HFLSYKPDYAIMTNIDFDHPDYFK 


3032 


.385 


M 


3032 


319 


0 


066 


136 


162 


0 


TSFLIGDGTGMGLPESDYFAFE.^CEYR 
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FIGURE 28 




Note: click on the Q symbol to change column format. 



Mecisured Avg/ 


Coinpuced 






Mis 


sed 


Mass (M) 


Mono 


Mass 


□ (Da) 


scam 


To 


Cut Peptide sequence 


801 


295 


M 


801 


459 


-0 


165 


287 


293 


0 


LDVTWIK 


963 


516 


M 


963 


502 


0 


014 


430 


437 


0 


LQNAYLDK 


1049 


549 


M 


1049 


539 


0 


010 


294 


303 


0 


EALETFGGVK 


1089 


555 


M 


1089 


566 


-0 


010 


■326 


335 


0 


EISATIETAR 


1143 


630 


M 


1143 


628 


0 


002 


57 


66 


0 


ILPFDAl'INIK 


1205 


656 


M 


1205 


640 


0 


016 


294 


304 


1 


EALETFGGVKR 


1217 


63 6 


M 


1217 


661 


-0 


025 


326 


336 


1 


BISATIETARK 


1339 


67 6 


M 


1339 


695 


-0 


019 


372 


382 


0 


VFLCEIFGSIR 


1380 


649 


M 


1380 


678 


-0 


029 


206 


■217 


0 


GIIAWGDDEHLR 


1392 


740 


11 


1392 


743 


-0 


003 


430 


441 


1 


LQNAYLDKLGMK 


1508 


750 


M 


1508 


773 


-0 


022 


205 


217 


1 


KGIIAWGDDEHLR 


1508 


750 


M 


1508 


773 


-0 


022 


206 


218 


1 


GIIAWGDDEHLRK 


1515 


762 


M 


1515 


783 


-0 


021 


342 


354 


0 


EWAVFQPHTFSR 


1576 


771 


M 


1576 


781 


-6 


009 


219 


231 


0 


XEADVPIYYYGFK 


1583 


820 


M 


1583 


782 


0 


037 


355 


368 


0 


TQAFLMEFAESLSK 


1704 


931 


M 


1704 


876 


0 


056 


.218 


231 


1 


KIEADVPIYYYGFK 


1737 


863 


M 


1737 


805 


0 


058 


232 


246 


0 


DSDDIYAQNIQITDK 


1783 


852 


M 


1783 


875 


-0 


023 


4 


17 


0 


EF Y I MTH YH FVGI K 


1832 


904 


M 


1832 


987 


-0 


083 


287 


303 


1 


LDVTHIKEALETFGGVK 


1926 


008 


M 


1925 


94 8 


0 


060 


355 


371 


1 


TQAFLNEFAESLSKADR 


1991 


957 


M 


1991 


904 


0 


053 


188 


204 


0 


D I NDV F D AFQ EI-IAHIA/ K 


2119 


955 


H 


2119 


999 


-0 


043 


188 


205 


1 


D I N DV F DAFQ EMA HNV K K 


2230 


047 


M 


2230 


068 


-0 


.021 


67 


86 


0 


ED^^VVIQGNAFASSHEEIVR 


2339 


089 


M 


2339 


129 


-0 


.039 


306 


325 


0 


FHETTIANQVIVDDYAHHPR 


2495 


184 


M 


2495 


229 


-0 


.046 


305 


325 


1 


RFNETTIANQVIVDDYAHH PR 
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FIGURE 30 




Note: click on the □ symbol to change column format. 
Measviired Avg/ Computed Error CDp.esi clues Hissed 
Hoss(M) Mono Mass [3(Da) Start To Cut Peptide seqvtence 



1049 


570 


M 


1049 


539 


0 


032 


294 


303 


0 


EALETFGGVK 


1089 


553 


H 


1089 


566 


.-0 


013 


326 


335 


0 


EISATIETAR 


1143 


630 


M 


1143 


628 


0 


001 


57 


66 


0 


ILPFD.WNIK 


1205 


652 


M 


1205 


640 


0 


012 


294 


304 


1 


EALETFGGVKR 


1339 


702 


M 


1339 


695 


0 


007 


372 


382 


0 


VFLCEIFGSIR 


1380 


700 


M 


1380 


678 


0 


022 


206 


217 


0 


GIIAWGDDEHLR 


1508 


832 


11 


1508 


773 


0 


059 


206 


218 


1 


GIIAWGDDEHLRK 


1508 


832 


hi 


1508 


773 


0 


059 


205 


217 


1 


KGXIAWGDDEHLR 


1515 


818 


U 


1515 


783 


0 


036 


342 


354 


0 


EWAVFQPHTFSR 


1583 


844 


li 


1583 


782 


0 


061 


355 


368 


0 


TQAFLHEFAES LS K 


1681 


902 


M 


1681 


860 


0 


041 


369 


382 


1 


ADRVFLCEIFGSIR 


1704 


930 


M 


1704 


876 


0 


054 


218 


231 


1 


KIEADVPIYYYGFK 


1737 


893 


M 


17 3 7 


805 


0 


089 


232 


246 


0 


DSDDIYAQNIQITDK 


1991 


988 


M 


1991 


904 


0 


084 


188 


204 


0 


DINDVFDAFQEMAHI>IVK 


2230 


14 6 


M 


2230 


068 


0 


078 


67 


86 


0 


EDMW I QGN AF A S S H E E I V R 


2339 


.229 


H 


2339 


.129 


0 


101 


306 


325 


0 


FNETTIANQVIVDDYAHUPR 


2495 


.365 


M 


2495 


,229 


0 


135 


305 


325 


1 


RFNETTIAKQVIVDDYAHU PR 
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FIGURE 31 



A 
CD 




42000 m/z 52000 
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FIGURE 32 

SEQ ID NO: 46 

GTGATAAATAAAGACATCTATCAAGCTTTACAACAACTTATCCCAAATG 
5 AAAAAATTAAAGTTGATGAACCTTTAAAACGATACACTTATACTAAAACAGGT 
GGTAATGCCGACTTTTACATTACCCCTACTAAAAATGAAGAAGTACAAGCAGTT 
GTTAAATATGCCTATCAAAATGAGATTCCTGTTACATATTTAGGAAATGGCTCA 
AATATTATTATCCGTGAAGGTGGTATTCGCGGTATTGTAATTAGTTTATTATCAC 
TAGATCATATCGAAGTATCTGATGATGCGATAATAGCCGGTAGCGGCGCTGCA 

10 ATTATTGATGTCTCACGTGTTGCTCTTGATTACGCACTTACTGGCCTTGAATTTG 
CATGTGGTATTCCAGGTTCAATTGGTGGTGCAGTGTATATGAATGCTGGCGCTT 
ATGGTGGCGAAGTTAAAGATTGTATAGACTATGCGCTTTGCGTAAACGAACAA 
GGCTCGTTAATTAAACTTACAACAAAAGAATTAGAGTTAGATTATCGTAATAGC 
ATTATTCAAAAAGAACACTTAGTTGTATTAGAAGCTGCATTTACTTTAGCTCCT 

1 5 GGT AAAATG ACTGAAATAC AAGCTAAAATGGATGATTT AAC AG AACGT AGAG A 
ATCTAAACAACCTTTAGAGTATCCTTCATGTGGTAGTGTATTCCAAAGACCGCC 
TGGTCATTTTGCAGGTAAATTGATACAAGATTCTAATTTGCAAGGTCACCGTAT 
TGGCGGCGTTGAAGTTTCAACCAAACACGCTGGTTTTATGGTAAATGTAGACAA 
TGGAACTGCTACAGATTATGAAAACCTTATTCATTATGTACAAAAGACCGTCAA 

20 AGAAAAATTTGGCATTGAATTAAATCGTGAAGTTCGCATTATTGGTGAACATCC 
AAAGGAATCGTAA 
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FIGURE 33 
SEQ ID NO: 47 

VINKDIYQALQQLIPNEKrKVDEPLKRYTYTKTGGNADFYITPTKNEEVQAV 
5 VKYAYQNEIPVTYLGNGSNIIIREGGIRGIVISLLSLDHIEVSDDAIIAGSGAAIIDVSR 
VALDYALTGLEFACGIPGSIGGAVYMNAGAYGGEVKDCIDYALCVNEQGSLIKLTT 
KELELDYRNSIIQKEHLVVLEAAFTLAPGKMTEIQAKMDDLTERRESKQPLEYPSC 
GSWQRPPGHFAGKXIQDSNLQGHRIGGVEVSTKHAGFMVNVDNGTATDYENLIH 
YVQKTVKEKFGIELNREVRnOEHPKES 
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FIGURE 34 
SEQ ID NO: 48 

GTGATAAATAAAGACATCTATCAAGCTTTACAACAACTTATCCCAAATG 
5 AAAAAATTAAAGTTGATGAACCTTTAAAACGATACACTTATACTAAAACAGGT 
GGTAATGCCGACTTTTACATTACCCCTACTAAAAATGAAGAAGTACAAGCAGTT 
GTTAAATATGCCTATCGAAATGAGATTCCTGTTACATATTTAGGAAATGGCTCA 
AATATTATTATCCGTGAAGGTGGTATTCGCGGTATTGTAATTAGTTTATTACCAC 
TAGATCATATCGAAGTATCTGATGATGCGATAATAGCCGGTAGCGGCGCTGCA 

10 ATTATTGATGTCTCACGTGTTGCTCGTGATTACGCACTTACTGGCCTTGAATTTG 
CATGTGGTATTCCAGGTTCAATTGGTGGTGCAGTGTATATGAATGCTGGCGCTT 
ATGGTGGCGAAGTTAAAGATTGTATAGACTATGCGCTTTGCGTAAACGAACAA 
GGCTCGTTAATTAAACTTACAACAAAAGAATTAGAGTTAGATTATCGTAATAGC 
ATTATTCAAAAAGAACACTTAGTTGTATTAGAAGCTGCATTTACTTTAGCTCCT 

1 5 GGTAAAATGACTGAAATAC AAGCT AAAATGGATGATTTAAC AG AACGT AGAG A 
ATCTAAACAACCTTTAGAGTATCCTTCATGTGGTAGTGTATTCCAAAGACCGCC 
TGGTCATTTTGCAGGTAAATTGATACAAGATTCTAATTTGCAAGGTCACCGTAT 
TGGCGGCGTTGAAGTTTCAACCAAACACGCTGGTTTTATGGTAAATGTAGACAA 
TGGAACTGCTACAGATTATGAAAACCTTATTCATTATGTACAAAAGACCGTCAA 

20 AGAAAAATTTGGCATTGAATTAAATCGTGAAGTTCGCATTATTGGTGAACATCC 
AAAGGAATCGTAA 
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FIGURE 35 
SEQ ID NO: 49 

VINKDIYQALQQLIPNEKIKVDEPLKRYTYTKTGGNADFYITPTKNEEVQAV 
5 VKYAYRNEIPVTYLGNGSNIIIREGGIRGIVISLLPLDHIEVSDDAIIAGSGAAIIDVSR 
VARDYALTGLEFACGIPGSIGGAVYMNAGAYGGEVKDCIDYALCVNEQGSLIKLT 
TKELELDYRNSnQKEHLWLEAAFTLAPGKMTEIQAKMDDLTERRESKQPLEYPSC 
GSWQRPPGHFAGKLIQDSNLQGHRIGGVEVSTKHAGFMVNVDNGTATDYENLIH 
YVQKTVKEKFGIELNREVRnGEHPKES 
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FIGURE 36 

SEQ ED NO: 50 

Forward PGR Primer 

GCGGCGGCCCATATGGATAACTACACCTATAGC 



SEQ ID NO: 51 



Reverse PGR Primer 

GCGGGGATCCTTAGAGTTCAAACAATTCTACGCTTTC 



46/311 

FIGURE 37 

TABLE 5 Properties of UOP-N-acetylenolpyruvylglucosamine reductase from S. 



aureus 



TABLE 5 — UDP-N-acetylenolpyruvylglucosamine reductase from S. aureus — SEQ ID 
NO: 46-SEQ ID NO: 49 


Melting temperature f C) of SEQ ID NO: 50 (forward PGR 
primer) 


58 


Restriction enzyme for SEQ ID NO: 50 (forward PGR primer) 


Ndel 


Melting temperature CC) of SEQ ID NO: 51 (reverse PGR 
primer) 


66 


Restriction enzyme for SEQ ID NO: 51 (reverse PGR primer) 


BamHI 


Nimiber of nucleic acid residues in SEQ ID NO: 46 


924 


Number of amino acid residues in SEQ ID NO: 47 


307 


Number of different nucleic acid residues between SEQ ID NO: 
46 and SEQ ID NO: 48 


3 


Number of different amino acid residues between SEQ ID NO: 
47 and SEQ ID NO: 49 


3 


Galculated molecular weight of SEQ ID NO: 47 polypeptide 
(kDa) 


34.1 


Galculated pi of SEQ ID NO: 47 polypeptide 


5 


Solubility of SEQ ID NO: 49 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


Approaching one 
third 


Amount of purified polypeptide having SEQ ID NO: 49, 
prepared and purified as described in the Exemplification (mg/L 
of culture). The polypeptide so expressed and purified has the 
additional amino acid residues from the removed His tag at the 
N-terminus as described in EXAMPLE 6. 


24.7 


Amount of purified polypeptide having SEQ ID NO: 49 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


16.5 



FIGURE 37-B 
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TABLE 5 ~ UDP-N-acetylenolpyruvylglucosamine reductase from iS. aureus — SEQ ID 
NO: 46-SEO ID NO: 49 


Z^~^\y\JlC L\Jl lIlC L/CL/LiiiC llil^Cl |Ji iilL Xii£l|J[Jili^ clllaljrolo \JL 

polypeptide having SEQ ID NO: 49, determined as described in 
EXAMPLE 9 


R 7F-06 


Number of matched peptides in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 49, determined as 
described in EXAMPLE 9 


13 


Minimum sequence coverage in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 49, determined as 
described in EXAMPLE 9 


51 


Calculated molecular weight of SEQ ID NO: 47 polypeptide 
(Da), determined as described in EXAMPLE 10 


35753 


Experimental molecular weight of SEQ ID NO: 49 polypeptide 
(Da), determined as described in EXAMPLE 1 0 


36075 


Results of protein interaction study described in EXAMPLE 1 1, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. No interacting proteins were observed by using at 
least one of the methods described in those examples. 


Crystals of a polypeptide having the sequence of SEQ ID NO: 49, prepared and purified 
as described above and having the residual amino acid residues afl:er removal of the His 
tag, are obtained using the following conditions: 24% PEG4000, HEPES pH 7.5, 0.2M 
ammonium sulfate. The crystals were prepared using the following method: 20*^0, sitting 
drop, 15 mg polypeptide per ml of solution. 
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FIGURE 38 

TABLE 6 Bioinformatic Analyses of UDP-N-acetylenolpyruvylglucosamine reductase 



from S. aureus 



TABLE 6 — UDP-N-acetylenolpynivylglucosamine reductase from S. aureus ~ SEQ ID 
NO: 46-SEQ ID NO: 49 


COG Category 


Cell envelope biogenesis, outer membrane 


COG ID Number 


COG0812 


Is SEQ ID NO: 47 classified as an essential 
gene? 


yes 


Most closely related protein from PDB to 
SEQ ID NO: 47 


UDP-N-Acetylenolpyruvoylglucosamine 
Reductase (Ihsk) 


Source organism for closest PDB protein to 
SEQ ID NO: 47 


Staphylococcus aureus 


e- value for closest PDB Protein to SEQ ID 
NO: 47 


E-176 


% Identity between SEQ ID NO: 47 and the 
closest protein from PDB 


99 


% Positives between SEQ ID NO: 47 and the 

closest protein from PDB 


99 


Number of Protein Hits in the VGDB to SEQ 
ID NO: 47 


8 


Number of Microorganisms having VGDB 
Hits to SEQ ID NO: 47 


8 


Microorganisms having VGDB Hits to SEQ 
ID NO: 47^ 


[spne] [saur] [bsub] [efae] 
[bbur] [rpxx] [ctra] [hpyl] 


First predicted epitopic region of SEQ ID NO: 
47: amino acid sequence, rank score, amino 
acid residue numbers 


SEQ ID NO: 52 :VQAVVKYA, 1.188,49- 
>56 


Second predicted epitopic region of SEQ ID 
NO: 47: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 53 :VKDCIDYALCVNEQ, 
1.188,147->160 


Third predicted epitopic region of SEQ ED 
NO: 47: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 54 :RGIVISLLSLDHIEVSD- 
DAIIAGSGAAIIDVSRVALDYALTGLE- 
FACGIPGS, 1.187,80->131 



5 Organisms are abbreviated as follows: ecoli = Eschericia coli; hpyl = Helicobacter 

pylori; paer = Pseudomonas aeruginosa', ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 

10 
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FIGURE 39 




Measured Ave// Coini^vited Error BResidues Missed 
Hass(K) Mono Wnss tUdDa) StarL To Cut Peptide sequence 



936 


.392 


M 


936 


.455 


-0 


. 063 


170 


1034 


.406 


M 


1034 


.481 


-0 


. 075 


206 


1104 


.497 


M 


1104 


. 592 


-0 


. 095 


287 


1231 


. 640 


M 


1231 


. 667 


-0 


027 


289 


1279 


.597 


M 


1279 


.663 


-0 


066 


239 


1379 


809 


M 


1379 


729 


0 


080 


166 


1383 


735 


M 


1383 


666 


0 


068 


33 


1571 


885 


M 


1671 


882 


0 


002 


5 


1693 


979 


li 


1693 


940 


0 


040 


183 


1997 


000 


M 


1996 


922 


0 


077 


149 


2380 


255 


M 


2380 


190 


0 


065 


33 


2458 


252 


M 


2'150 


184 


0 


068 


217 


2835 


419 


M 


2835 


328 


0. 


092 


259 



176 


0 


ELELDYR 


213 


1 


MDDLTERR 


295 


1 


EKFGIELNR 


298 


1 


FGIELNREVR 


249 


0 


LIQDSNLQGHR 


176 


1 


LTTKELELDYR 


45 


0 


TGGNADFYITPTK 


• 18 


0 


DIYQALQQLIPNEK 


198 


0 


EHLWLEAAPTLAPGK 


165 


0 


DC I DYALCVMEQGS LI K 


54 


1 


TGGN ADPY I T PTKI'I EE VQAWK 


238 


0 


QPLEYPSCGSVFQRPPGHFAGK 


283 


0 


HAGFM\/NVDNGTATDYEWLIHWQK 



FIGURE 40 
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FIGURE 41 

SEQ ID NO: 55 

ATGACAAGAAAAGGATATGGGGAATCGACAGGTAAGATTATTTTAATAG 
5 GAGAACATGCTGTTACATTTGGAGAGCCTGCTATTGCAGTACCGTTTAACGCAG 
GTAAAATCAAAGTTTTAATAGAAGCCTTAGAGAGCGGGAACTATTCGTCTATTA 
AAAGCGATGTTTACGATGGTATGTTATATGATGCGCCTGACCATCTTAAGTCTT 
TGGTGAACCGTTTTGTAGAATTAAATAATATTACAGAGCCGCTAGCAGTAACGA 
TCCAAACGAATTTACCACCATCACGTGGATTAGGATCGAGTGCAGCTGTCGCGG 

10 TTGCTTTTGTTCGTGCAAGTTATGATTTTTTAGGGAAATCATTAACGAAAGAAG 
AACTCATTGAAAAGGCTAATTGGGCAGAGCAAATTGCACATGGTAAACCAAGT 
GGTATTGATACGCAAACGATTGTATCAGGCAAACCAGTTTGGTTCCAAAAAGG 
TCATGCTGAAACGTTGAAAACGTTAAGTTTAGACGGCTATATGGTTGTTATAGA 
TACTGGTGTGAAAGGTTCAACAAGACAAGCAGTAGAAGATGTTCATAAACTTT 

15 GTGAGGACCCTCAGTACATGTCACATGTAAAACATATCGGTAAGTTAGTTTTAC 
GTGCGAGTGATGTGATTGAACATCATAACTTTGAAGCCTTAGCGGATATTTTTA 
ATGAATGTCATGCGGATTTAAAGGCGTTGACAGTTAGTCATGATAAAATAGAA 
CAATTAATGAAAATTGGTAAAGAAAATGGTGCGATTGCTGGAAAACTTACTGG 
CGCTGGTCGTGGTGGAAGTATGTTATTGCTTGCCAAAGATTTACCAACAGCGAA 

20 AAATATTGTAAAAGCTGTAGAAAAAGCTGGTGCAGCACATACTTGGATTGAGA 
ATTTAGGAGGTTAA 
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FIGURE 42 
SEQ ID NO: 56 

MTRKGYGESTGKIILIGEHAVTFGEPAIAVPFNAGKIKVLIEALESGNYSSIKS 
5 DVYDGMLYDAPDHLKSLVNRFVELNNITEPLAVTIQTNLPPSRGLGSSAAVAVAFV 
RASYDFLGKSLTKEELIEKANWAEQIAHGKPSGIDTQTIVSGKPVWFQKGHAETLK 
TLSLDGYMVVIDTGVKGSTRQAVEDVHKLCEDPQYMSHVKHIGKLVLRASDVffiH 
HNFEALADIFNECHADLKALTVSHDKIEQLMKIGKENGAIAGKLTGAGRGGSMLLL 
AKDLPTAKNIVKAVEKAGAAHTWffiNLGG 
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FIGURE 43 
SEQ ID NO: 57 

ATGACAAGAAAAGGATATGGGGAATCGACAGGTAAGATTATTTTAATAG 
5 GAGAACATGCTGTTACATTTGGAGAGCCTGCTATTGCAGTACCGTTTAACGCAG 
GTAAAATCAAAGTTTTAATAGAAGCCTTAGAGAGCGGGAACTATTCGTCTATTA 
AAAGCGATGTTTACGATGGTATGTTATATGATGCGCCTGACCATCTTAAGTCTT 
TGGTGAACCGTTTTGTAGAATTAAATAATATTACAGAGCCGCTAGCAGTAACGA 
TCCAAACGAATTTACCACCATCACGTGGATTAGGATCGAGTGCAGCTGTCGCGG 

1 0 TTGCTTTTGTTCGTGC AAGTTATGATTTTTT AGGG AAATC ATT AACGAAAGAAG 
AACTCATTGAAAAGGCTAATTGGGCAGAGCAAATTGCACATGGTAAACCAAGT 
GGTATTGATACGCAAACGATTGTATCAGGCAAACCAGTTTGGTTCCAAAAAGG 
TCATGCTGAAACGTTGAAAACGTTAAGTTTAGACGGCTATATGGTTGTTATAGA 
TACTGGTGTGAAAGGGTCAACAAGACAAGCAGTAGAAGATGTTCATAAACTTT 

1 5 GTGAGGACCCTCAGTAC ATGTCAC ATGTAAAAC ATATCGGTAAGTTAGTTTTAC 
GTGCGAGTGATGTGATTGAACATCATAACTTTGAAGCCTTAGCGGATATTTTTA 
ATGAATGTCATGCGGATTTAAAGGCGTTGACAGTTAGTCATGATAAAATAGAA 
CAATTAATGAAAATTGGTAAAGAAAATGGTGCGATTGCTGGAAAACTTACTGG 
CGCTGGTCGTGGTGGAAGTATGTTATTGCTTGCCAAAGATTTACCAACAGCGAA 

20 AAATATTGTAAAAGCTGTAGAAAAAGCTGGTGCAGCACATACTTGGATTGAGA 
ATTTAGGAGGTTAA 
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FIGURE 44 

SEQ ID NO: 58 

MTRKGYGESTGKIILIGEHAVTFGEPAIAVPFNAGKIKVLffiALESGNYSSIKS 
5 DVYDGMLYDAPDHLKSLVNRFVELNNITEPLAVTIQTNLPPSRGLGSSAAVAVAFV 
RASYDFLGKSLTKEELIEKANWAEQIAHGKPSGIDTQTIVSGKPVWFQKGHAETLK 
TI^UDGYMVVIDTGVKGSTRQAVEDVHKLCEDPQYMSHVKHIGKLVLRASDVffiH 
HNFEALADIFNECHADLKALTVSHDKIEQLMKIGKENGAIAGKLTGAGRGGSMLLL 
AKDLPTAKNIVKAVEKAGAAHTWIENLGG 



10 
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FIGURE 45 

SEQ ID NO: 59 

Forward PCR Primer 

GCGGCGGCCCATATGACAAGAAAAGGATATGGG 



SEQ ID NO: 60 



Reverse PCR Primer 

GCGCGGATCCCGGCTCTGTAATATTATTTAATTC 
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FIGURE 46 



TABLE 7 Properties of mevalonate kinase from S. aureus 



TABLE 7 - mevalonate kinase from 5. aureus -- SEQ ID NO: 55-SEQ ID NO: 58 


Melting temperature f C) of SEQ ID NO: 59 (forward PGR 
primer) 


58 


Restriction enzyme for SEQ ID NO: 59 (forward PGR primer) 


Ndel 


Meltine temoerature (^C\ of SEO ID NO* 60 Creverse PGR 
Drimer^ 


62 


Restriction enzyme for SEQ ID NO: 60 (reverse PGR primer) 


BamHI 


NumHer of nucleic acid residues in SEO ID NO* 55 


921 


Number of amino acid residues in SEQ ED NO: 56 


306 


Number of different nucleic acid residues between SEQ ID NO: 
55 and SEQ ID NO: 57 


1 


Number of different amino acid residues between SEQ ID NO: 
S6 and SFO ID NO* 58 


0 


Galculated molecular weight of SEQ ID NO: 56 polypeptide 
(kDa) 


32.9 


Galculated pi of SEQ ID NO: 56 polypeptide 


6.5 


Solubility of SEQ ID NO: 58 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


Approaching 100% 


Amount of purified polypeptide having SEQ ID NO: 58, 
prepared and purified as described in the Exemplification (mg/L 
of culture). The polypeptide so expressed and purified has the 
additional amino acid residues fi-om the removed His tag at the 
N-terminus as described in EXAMPLE 6. 


OO.U 


Amount of purified selmet labeled polypeptide having SEQ ID 
NO: 58, prepared and purified as described in the 
ijrXempiincaiion ^mgri^ oi cuiiurej. ine poiypepiiue so 
expressed and purified is His tagged and has the additional 
amino acid residues of SEQ ID NO: 1 at the N-terminus as 
ucsunDcu in m^yv/^vii x^iz* o. 


VIA 


Amoimt of purified *^N labeled polypeptide having SEQ ID NO: 
58, prepared and purified as described in the Exemplification 

(vc\ol\ nf niltiirp^ TVif^* nnl vnpntiflp PYnrpQQpH miH riiiHfiPfl 

His tagged and has the additional amino acid residues of SEQ LD 
NO: 1 at the N-terminus as described in EXAMPLE 6. 


32.6 


Amount of purified polypeptide having SEQ ID NO: 58 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


110.0 


Amovmt of purified selmet labeled polypeptide having SEQ ID 
NO: 58 soluble in buffer, as described in EXAMPLE 8 (mg/ml 
of buffer) 


34.8 


Amount of purified labeled polypeptide having SEQ ID NO: 
58 soluble in buffer, as described in EXAMPLE 8 (mg/ml of 
buffer) 


36.2 
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FIGURE 46-B 



TABLE 7 -- mevalonate kinase from S. aureus - SEQ ID NO: 55-SEQ ED NO: 58 


^-bi^uic lui iiic pcpiluc iingcrprini md.pping cuidiyoio oi 
polypeptide having SEQ ID NO: 58, determined as described in 
FXAMPT F Q 




Number of matched peptides in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 58, determined as 
described in EXAMPLE 9 


12 


Minimum sequence coverage in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 58, determined as 
described in EXAMPLE 9 


43 


Calculated molecular weight of SEQ ID NO: 56 polypeptide 
(Da), determined as described in EXAMPLE 1 0 


33480 


Experimental molecular weight of SEQ ID NO: 58 polypeptide 
(Da), determined as described in EXAMPLE 10 


33490 


Results of protein interaction study described in EXAMPLE 11, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. The identity of an interacting protein identified by 
using at least one of the methods described in those examples is: -70 kDa unidentified 
protein 


Crystals of a polypeptide having the sequence of SEQ ID NO: 58, prepared and purified 
as described above and having the residual amino acid residues after removal of the His 
tag, are obtained using the following conditions: 2M Ammonium Sulfate. The crystals 
were prepared using the following method: 20°C, sitting drop, 10 mg polypeptide per ml 
of solution. 


Crystals of a selenomethionine-substituted polypeptide having the sequence of SEQ ID 
NO: 58, prepared and purified as described above and having the residual amino acid 
residues after removal of the His tag, are obtained using the following conditions: 3M 
ammonium sulfate, sodium citrate pH 5.5. In addition, crystals of the same polypeptide 
may be prepared imder the following conditions: ammonium sulfate 2M, 5% MPD. 
Further, crystals of the same poljrpeptide may be prepared under the following 
conditions: 1 .4M sodium citrate, sodium acetate pH 4.5. The crystals were prepared 
using the following method: 20°C, sitting drop, 10 mg polypeptide per ml of solution. 
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FIGURE 47 



TABLE 8 Bioinformatic Analyses of mevalonate kinase from S. aureus 



TABLE 8 -- mevalonate kinase from S. aureus - SEQ ID NO: 55-SEQ ID NO: 58 


COG Category 


Lipid metabolism 






Is SEQ ID NO: 56 classified as an essential gene? 


yes 


A/lnct r>1oc<a1\/ rf^lat^H nrnt^in '(T*r%m 9T^T% fr\ QT?!^ TCi 

iviosi C/iosciy rciaicu proicm ixom ruD lo i^CA^ i±j 
NO: 56 




oource organisrn lor ciosesi rLJO proiem lo onv^ ixj 
NO: 56 




c- Value lor Closes I rUD r^roiein lo oiiv^ llj inv-/. do 


TsJ/ A 


% Identity between SEQ ID NO: 56 and the closest 
protein from PDB 


N/A 


/o X osiuves Dciween ojcv^ ilj lskj. do ana me ciosesi 
protein from PDB 


M/A 


Number of Protein Hits in the VGDB to SEQ ID 

IN^. DO 


4 


Number of Microorganisms having VGDB Hits to 
SEQ ID NO: 56 


4 


iviicroorgdnisrns ndving v kjljo xj.iis lo o-cv^ iXJ rsKJ, 
56^ 


|_sd.urj [^Cid-Cj i^opncj [Dourj 


First predicted epitopic region of SEQ ID NO: 56: 
amino acid sequence, rank score, amino acid residue 
numbers 


SEQ ID NO: 61 :SSAAVAVAFVR- 
ASYDFLGKS, 1.205, 101->120, 


Second predicted epitopic region of SEQ ID NO: 56: 
amino acid sequence, rank score, amino acid residue 
numbers 


SEQ ID NO: 62 :TLKTLSLDGYM- 
VVIDT, 1.136, 164->179, 


Third predicted epitopic region of SEQ ID NO: 56: 
amino acid sequence, rank score, amino acid residue 
numbers 


SEQ ID NO: 63 :YMSHVKHIGKL- 
VLRASDVIEH, 1.135, 201->221 



Organisms are abbreviated as foUow^s: ecoli = Eschericia coli; hpyl = Helicobacter 
pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 
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FIGURE 48 




Note: click on the E3 symbol to change column format. 
Measured /tvg/ Computed Exror HResidues Missed 
llassCK) Mono Mass E3{Da) Stan. To Cut: PepUide sequence 



899 


587 


11 


899 


544 


0 


043 


286 


293 


1 


NIVfCAVEK 


899 


587 


M 


899 


438 


0 


148 


112 


119 


0 


ASYDFLGK 


934 


595 


M 


934 


607 


-0 


012 


207 


214 


1 


HIGKLVLR 


1188 


763 


1-3 


1188 


659 


0 


104 


120 


129 


1 


SLTKEELIEK 


1295 


715 


M 


1295 


625 


0 


090 


294 


306 


0 


AGATUiTWI ENLGG 


1303 


832 


H 


1303 


724 


0 


108 


98 


111 


0 


G LG S S AAVA VAF VR 


1325 


807 


M 


1325 


668 


0 


139 


183 


194 


1 


GSTRQAVEDVHK 


1621 


956 


M 


1621 


855 


0 


101 


39 


. 53 


0 


VLIEALESGm'SSIK 


1722 


866 


H 


1722 


868 


-0 


001 


290 


306 


1 


AVEKAGAAHTWI ENLGG 


1863 


123 


H 


1863 


034 


0 


089 


37 


53 


1 


IKVLIEALESGlJySSIK 


1883 


81-1 


n 


1883 


901 


-0 


087 


195 


210 


1 


LCEDPQYMSHVKHIGK 
(1) vc4eH; 


1883 


814 


M 


1883 


901 


-0 


087 


195 


210 


1 


LCEDPQYllSHVKHIGK 


2565 


323 


M 


2565 


379 


-0 


056 


75 


97 


0 


FVELIWITEPLAVTIQTWLPPSR 


2894 


176 


M 


2894 


328 


-0 


153 


215 


239 


0 


ASDVIEHHNFEALADIFMECHADLK 



( I) H C2H30NeC; 
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FIGURE 49 
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O 




24000 rn/z 38000 
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FIGURE 50 
SEQ ID NO: 64 

ATGAGTCTGAATTTCCTTGATTTTGAACAGCCGATTGCAGAGCTGGAAG 
5 CGAAAATCGATTCTCTGACTGCGGTTAGCCGTCAGGATGAGAAACTGGATATTA 
ACATCGATGAAGAAGTGCATCGTCTGCGTGAAAAAAGCGTAGAACTGACACGT 
AAAATCTTCGCCGATCTCGGTGCATGGCAGATTGCGCAACTGGCACGCCATCCA 
CAGCGTCCTTATACCCTGGATTACGTTCGCCTGGCATTTGATGAATTTGACGAA 
CTGGCTGGCGACCGCGCGTATGCAGACGATAAAGCTATCGTCGGTGGTATCGC 

1 0 CCGTCTCGATGGTCGTCCGGTGATGATCATTGGTC ATC AAAAAGGTCGTGAAAC 
CAAAGAAAAAATTCGCCGTAACTTTGGTATGCCAGCGCCAGAAGGTTACCGCA 
AAGCACTGCGTCTGATGCAAATGGCTGAACGCTTTAAGATGCCTATCATCACCT 
TTATCGACACCCCGGGGGCTTATCCTGGCGTGGGCGCAGAAGAGCGTGGTCAG 
TCTGAAGCCATTGCACGCAACCTGCGTGAAATGTCTCGCCTCGGCGTACCGGTA 

1 5 GTTTGTACGGTTATCGGTGAAGGTGGTTCTGGCGGTGCGCTGGCGATTGGCGTG 
GGCGATAAAGTGAATATGCTGCAATACAGCACCTATTCCGTTATCTCGCCGGAA 
GGTTGTGCGTCCATTCTGTGGAAGAGCGCCGACAAAGCGCCGCTGGCGGCTGA 
AGCGATGGGTATCATTGCTCCGCGTCTGAAAGAACTGAAACTGATCGACTCCAT 
CATCCCGGAACCACTGGGTGGTGCTCACCGTAACCCGGAAGCGATGGCGGCAT 

20 CGTTGAAAGCGCAACTGCTGGCGGATCTGGCCGATCTCGACGTGTTAAGCACTG 
AAGATTTAAAAAATCGTCGTTATCAGCGCCTGATGAGCTACGGTTACGCGTAA 
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FIGURE 51 
SEQ ID NO: 65 

MSLNFLDFEQPIAELEAKIDSLTAVSRQDEKLDINIDEEVHRLREKSVELTRK 
5 IFADLGAWQIAQLARHPQRPYTLDYVRLAFDEFDELAGDRAYADDKAIVGGIARL 
DGRPVMIIGHQKGRETKEKIRRNFGMPAPEGYRKALRLMQMAERFKMPnTFIDTP 
GAYPGVGAEERGQSEAIARNLREMSRLGVPVVCTVIGEGGSGGALAIGVGDKVNM 
LQYSTYSVISPEGCASILWKSADKAPLAAEAMGIIAPRLKELKLIDSIIPEPLGGAHR 
NPEAMAASLKAQLIJ^JDLADUDVLSTEDLKNRRYQRLMSYGYA 
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FIGURE 52 

SEQ ED NO: 66 

ATGAGTCTGAATTTCCTTGATTTTGAACAGCCGATTGCAGAGCTGGAAG 
5 CGAAAATCGATTCTCTGACTGCGGTTAGCCGTCAGGATGAGAAACTGGATATTA 
ACATCGATGAAGAAGTGCATCGTCTGCGTGAAAAAAGCGTAGAACTGACACGT 
AAAATCTTCGCCGATCTCGGTGCATGGCAGATTGCGCAACTGGCACGCCATCCA 
CAGCGTCCTTATACCCTGGATTACGTTCGCCTGGCATTTGATGAATTTGACGAA 
CTGGCTGGCGACCGCGCGTATGCAGACGATAAAGCTATCGTCGGTGGTATCGC 

10 CCGTCTCGATGGTCGTCCGGTGATGATCATTGGTCATCAAAAAGGTCGTGAAAC 
CAAAGAAAAAATTCGCCGTAACTTTGGTATGCCAGCGCCAGAAGGTTACCGCA 
AAGCACTGCGTCTGATGCAAATGGCTGAACGCTTTAAGATGCCTATCATCACCT 
TTATCGACACCCCGGGGGCTTATCCTGGCGTGGGCGCAGAAGAGCGTGGTCAG 
TCTGAAGCCATTGCACGCAACCTGCGTGAAATGTCTCGCCTCGGCGTACCGGTA 

1 5 GTTTGTACGGTTATCGGTGAAGGTGGTTCTGGCGGTGCGCTGGCGATTGGCGTG 
GGCGATAAAGTGAATATGCTGCAATACAGCACCTATTCCGTTATCTCGCCGGAA 
GGTTGTGCGTCCATTCTGTGGAAGAGCGCCGACAAAGCGCCGCTGGCGGCTGA 
AGCGATGGGTATCATTGCTCCGCGTCTGAAAGAACTGAAACTGATCGACTCCAT 
CATCCCGGAACCACTGGGTGGTGCTCACCGTAACCCGGAAGCGATGGCGGCAT 

20 CGTTGAAAGCGCAACTGCTGGCGGATCTGGCCGATCTCGACGTGTTAAGCACTG 
AAGATTTAAAAAATCGTCGTTATCAGCGCCTGATGAGCTACGGTTACGCGTAA 
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FIGURE 53 

SEQ ID NO: 67 

MSLNFLDFEQPIAELEAKIDSLTAVSRQDEKLDINIDEEVHRLREKSVELTRK 
IFADLGAWQIAQLARHPQRPYTLDYVRLAFDEFDELAGDRAYADDKAIVGGIARL 
DGRPVMIIGHQKGRETKEKIRRNFGMPAPEGYRKALRLMQMAERFKMPIITFIDTP 
GAYPGVGAEERGQSEAIARNLREMSRLGVPVVCTVIGEGGSGGALAIGVGDKVNM 
LQYSTYSVISPEGCASILWKSADKAPLAAEAMGIIAPRLKELKLIDSIIPEPLGGAHR 
NPEAMAASLKAQLLADLADLDVLSTEDLKNRRYQRLMSYGYA 
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FIGURE 54 
SEQ ID NO: 68 

Forward PGR Primer 

GCGGCGGCCCATATGAGTCTGAATTTCCTTGATTTTG 



SEQ ID NO: 69 



Reverse PGR Primer 

GGGGGGATCGATGAAATGGGAGGGGAAGG 
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FIGURE 55 

TABLE 9 Properties of acetyl-CoA carboxylase carboxyl transferase subunit alpha 



from E. coli 



TABLE 9 — acetyl-CoA carboxylase carboxyl transferase subunit alpha from E, coli ~ 
SEQ ID NO: 64-SEQ ID NO: 67 


Melting temperature ^C) of SEQ ID NO: 68 (forward PGR 
primer) 


66 


Restriction enzyme for SEQ ID NO: 68 (forward PGR primer) 


Ndel 


Melting temperature i^C) of SEQ ID NO: 69 (reverse PGR 
primer) 


58 


Restriction enzyme for SEQ ID NO: 69 (reverse PGR primer) 


BamHI 


Number of nucleic acid residues in SEQ ID NO: 64 


960 


Number of amino acid residues in SEQ ID NO: 65 


319 


Number of different nucleic acid residues between SEQ ID NO: 
64 and SEQ ID NO: 66 


0 


Number of different amino acid residues between SEQ ID NO: 
65 and SEQ ID NO: 67 


0 


Galculated molecular weight of SEQ ID NO: 65 polypeptide 

(kDa) 


35.2 


Galculated pi of SEQ ID NO: 65 polypeptide 


5.6 


Solubility of SEQ ID NO: 67 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


Less than one third 


Solubility of SEQ ID NO: 67 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the G-terminus) 


Approaching one 
third 


Amount of purified polypeptide having SEQ ID NO: 67, 
prepared and purified as described in the Exemplification (mg/L 
of culture). The polypeptide so expressed and purified is His 
tagged and has the additional amino acid residues of SEQ ID 
NO: 1 at the N-terminus as described in EXAMPLE 6. 


20.5 


Amount of purified *^N labeled polypeptide having SEQ ID NO: 
67, prepared and purified as described in the Exemplification 
(mg/L of culture). The polypeptide so expressed and purified is 
His tagged and has the additional amino acid residues of SEQ ID 
NO: 1 at the N-terminus as described in EXAMPLE 6. 


9.4 


Amount of purified polypeptide having SEQ ID NO: 67 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


55.4 


Amount of purified labeled polypeptide having SEQ ID NO: 
67 soluble in buffer, as described in EXAMPLE 8 (mg/ml of 
buffer) 


6.7 


Results of protein interaction study described in EXAMPLE 11, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. No interacting proteins were observed by using at 
least one of the methods described in those examples. 
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FIGURE 56 

TABLE 10 Bioinformatic Analyses of acetyl-CoA carboxylase carboxyl transferase 



subunit alpha from E. coli 



TABLE 10 — acetyl-CoA carboxylase carboxyl transferase subunit alpha from E. coli — 
SEQ ID NO: 64-SEQ ID NO: 67 


COG Category 


Lipid metabolism 


COG ID Number 


COG0825 


Is SEQ ID NO: 65 classified as an essential gene? 


yes 


Most closely related protein from PDB to SEQ ID 
NO: 65 


None 


Source organism for closest PDB protein to SEQ ID 

NO: 65 


N/A 


e-value for closest PDB Protein to SEQ ID NO: 65 


N/A 


% Identity between SEQ ID NO: 65 and the closest 
protein from PDB 


N/A 


% Positives between SEQ ID NO: 65 and the closest 
protein from PDB 


N/A 


Number of Protein Hits in the VGDB to SEQ ID 

NO: 65 


11 


Number of Microorganisms having VGDB Hits to 
SEQ ID NO: 65 


10 


Microorganisms having VGDB Hits to SEQ ID NO: 
65' 


[paer] [nmen] [hinf] [ecoli] [ctra] 
[saur] [bsub] [hpyl] [efae] [spne] 


First predicted epitopic region of SEQ ID NO: 65: 
amino acid sequence, rank score, amino acid residue 
numbers 


SEQ ID NO: 70 :RLGVPVVCTVI, 
1.274, 190->200 


Second predicted epitopic region of SEQ ID NO: 
65: amino acid sequence, rank score, amino acid 
residue numbers 


SEQ ID NO: 71 :AASLKAQLLAD- 
LADLDVLSTE, 1 .133, 283->303 


Third predicted epitopic region of SEQ ID NO: 65: 
amino acid sequence, rank score, amino acid residue 
numbers 


SEQ ID NO: 72 :FADLGAWQIAQ- 
LARHPQRPYTLDYVRLAFD, 
1.121, 55->84 



5 Organisms are abbreviated as follows: ecoli = Eschericia coli; hpyl = Helicobacter 

pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 

10 
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FIGURE 57 

SEQ ED NO: 73 

ATGTTAGATTTTGAAAAACCACTTTTTGAAATTCGAAATAAAATTGAATC 
5 TTTAAAAGAATCTCAAGATAAAAATGATGTGGATTTACAAGAAGAAATTGACA 
TGCTTGAAGCGTCATTGGAACGAGAAACTAAAAAAATATATACAAATCTAAAA 
CCATGGGATCGTGTGCAAATTGCGCGTTTGCAAGAAAGACCTACGACCCTAGA 
TTATATTCCATATATCTTTGATTCGTTTATGGAACTACATGGTGATCGTAATTTT 
AGAGATGATCCAGCAATGATTGGTGGTATTGGCTTTTTAAATGGTCGTGCTGTT 

10 ACAGTTATTGGACAACAACGTGGAAAAGATACAAAAGATAATATTTATCGAAA 
TTTTGGTATGGCGCATCCAGAAGGTTATCGAAAAGCATTACGTTTAATGAAACA 
AGCTGAAAAATTCAATCGTCCTATCTTTACATTTATAGATACAAAAGGTGCATA 
TCCTGGTAAAGCTGCTGAAGAACGTGGACAAAGTGAATCTATCGCAACAAATT 
TGATTGAGATGGCTTCATTAAAAGTACCAGTTATTGCGATTGTCATTGGTGAAG 

1 5 GTGGCAGTGGAGGTGCTCTAGGTATTGGTATTGCC AATAAAGT ATTGATGTTAG 
AGAATAGTACTTACTCTGTTATATCTCCTGAAGGTGCAGCGGCATTATTATGGA 
AAGACAGTAATTTGGCTAAAATTGCAGCTGAAACAATGAAAATTACTGCCCAT 
GATATTAAGCAATTAGGTATTATAGATGATGTCATTTCTGAACCACTTGGCGGT 
GCACATAAAGATATTGAACAGCAAGCTTTAGCTATTAAATCAGCGTTTGTTGCA 

20 CAGTTAGATTCACTTGAGTCATTATCACGTGATGAAATTGCTAATGATCGCTTT 
GAAAAATTCAGAAATATCGGTTCTTATATAGAATAA 
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FIGURE 58 
SEQ ID NO: 74 

MLDFEKPLFEIRNKIESLKESQDKNDVDLQEEIDMLEASLERETKKIYTNLKP 
5 WDRVQIARLQERPTTLDYIPYIFDSFMELHGDRNFRDDPAMIGGIGFLNGRAVTVIG 
QQRGKDTKDNIYRNFGMAHPEGYRKALRLMKQAEKFMtPIFTFIDTKGAYPGKAA 
EERGQSESIATNLIEMASLKVPVIAIVIGEGGSGGALGIGIANKVLMLENSTYSVISPE 
GAAALLWKDSNLAKIAAETMKITAHDIKQLGIIDDVISEPLGGAHKDffiQQALAIKS 
AFVAQLDSLESLSRDEIANDRFEKFRNIGSYIE 
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FIGURE 59 
SEQ ID NO: 75 

ATGTTAGATTTTGAAAAACCACTTTTTGAAATTCGAAATAAAATTGAATC 
5 TTTAAAAGAATCTCAAGATAAAAATGATGTGGATTTACAAGAAGAAATTGACA 
TGCTTGAAGCGTCATTGGAACGAGAAACTAAAAAAATATATACAAATCTAAAA 
CCATGGGATCGTGTGCAAATTGCGCGTTTGCAAGAAAGACCTACGACCCTAGA 
TTATATTCCATATATCTTTGATTCGTTTATGGAACTACATGGTGATCGTAATTTT 
AGAGATGATCCAGTAATGATTGGTGGTATTGGCTTTTTAAATGGTCGTGCTGTT 

1 0 AC AGTTATTGGACAACAACGTGGAAAAGATAC AAAAGATAATATTTATCGAAA 
TTTTGGTATGGCGCATCCAGAAGGTTATCGAAAAGCATTACGTTTAATGAAACA 
AGCTGAAAAATTCAATCGTCCTATCTTTACATTTATAGATACAAAAGGTGCATA 
TCCTGGTAAAGCTGCTGAAGAACGTGGACAAAGTGAATCTATCGCAACAAATT 
TGATTGAGATGGCTTCATTAAAAGTACCAGTTATTGCGATTGTCATTGGTGAAG 

1 5 GTGGC AGTGGAGGTGCTCTAGGTATTGGTATTGCC AATAAAGTATTGATGTTAG 
AGAATAGTACTTACTCTGTTATATCTCCTGAAGGTGCAGCGGCATTATTATGGA 
AAGACAGTAATTTGGCTAAAATTGCAGCTGAAACAATGAAAATTACTGCCCAT 
GATATTAAGCAATTAGGTATTATAGATGATGTCATTTCTGAACCACTTGGCGGT 
GCACATAAAGATATTGAACAGCAAGCTTTAGCTATTAAATCAGCGTTTGTTGCA 

20 CAGTTAGATTCACTTGAGTCATTATCACGTGATGAAATTGCTAATGATCGCTTT 
GAAAAATTCAGAAATATCGGTTCTTATATAGAATAA 
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FIGURE 60 
SEQ ID NO: 76 

MLDFEKPLFEIRNKIESLKESQDKNDVDLQEEIDMLEASLERETKKIYTNLKP 
5 WDRVQIARLQERPTTLDYIPYIFDSFMELHGDRNFRDDPVMIGGIGFLNGRAVTVIG 
QQRGKDTKDNIYRNFGMAHPEGYRKALRLMKQAEKFNRPIFTFIDTKGAYPGKAA 
EERGQSESIATNLffiMASLKVPVIAIVIGEGGSGGALGIGIANKVLMLENSTYSVISPE 
GAAALLWKJDSNLAKIAAETNIKITAHDIKQLGIIDDVISEPLGGAHKDIEQQALAIKS 
AFVAQLDSLESLSRDEIANDRFEKFRNIGSYIE 
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FIGURE 61 
SEQ ID NO: 77 

Forward PGR Primer 

GCGGCGGCCCATATGTTAGATTTTGAAAAACCACTTTTTG 



SEQ ID NO: 78 

GCGCGGATCCACCATGTAGTTCCATAAACGAATC 
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FIGURE 62 

TABLE 11 Properties of acetyl-CoA carboxylase carboxyl transferase subunit alpha 



from i9, aureus 



TABLE 1 1 — acetyl-CoA carboxylase carboxyl transferase subunit alpha from S. aureus - 
- SEQ ID NO: 73-SEQ ID NO: 76 


Melting temperature f C) of SEQ ID NO: 77 (forward PGR 
primer) 


70 


Restriction enzyme for SEQ ID NO: 77 (forward PGR primer) 


Ndel 


Melting temperature ("G) of SEQ ID NO: 78 (reverse PGR 
primer) 


66 


Restriction enzyme for SEQ ID NO: 78 (reverse PGR primer) 


BamHI 


Number of nucleic acid residues in SEQ ID NO: 73 


845 


Number of amino acid residues in SEQ ID NO: 74 


314 


Number of different nucleic acid residues between SEQ ID NO: 
73 and SEQ ID NO: 75 


1 


Number of different amino acid residues between SEQ ID NO: 
74 and SEQ ID NO: 76 


1 


Calculated molecular weight of SEQ ID NO: 74 polypeptide 
(kDa) 


35.1 


Calculated pi of SEQ ID NO: 74 polypeptide 


4.9 


Solubility of SEQ ID NO: 76 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


Approaching 100% 


Amount of purified polypeptide having SEQ ID NO: 76, 
prepared and purified as described in the Exem The polypeptide 
so expressed and purified is His tagged and has the additional 
amino acid residues of SEQ ID NO: 1 at the N-terminus as 
described in EXAMPLE 6. 


4.14 


Amount of purified '^N labeled polypeptide having SEQ ID NO: 
76, prepared and purified as described in the Exemplification 
(mg/L of culture). The polypeptide so expressed and purified is 
His tagged and has the additional amino acid residues of SEQ ID 
NO: 1 at the N-terminus as described in EXAMPLE 6. 


22.30 


Amount of purified polypeptide having SEQ ED NO: 76 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


13.80 


Amount of purified '^N labeled polypeptide having SEQ ID NO: 
76 soluble in buffer, as described in EXAMPLE 8 (mg/ml of 
buffer) 


58.80 
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FIGURE 62-B 



TABLE 1 1 — acetyl-CoA carboxylase carboxyl transferase subunit alpha from S. aureus - 
- SEQ ID NO: 73-SEO ID NO: 76 


Z^~oL/UiC LiJL liiC UCUIILIC llil^CI JJI lllL lllajJjJIll^ aliaiy^l^ \JL 

polypeptide having SEQ ID NO: 76, determined as described in 
EXAMPLE 9 




Number of matched peptides in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 76, determined as 
described in EXAMPLE 9 


8 


Minimum sequence coverage in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 76, determined as 
described in EXAMPLE 9 


21 


Calculated molecular weight of SEQ ID NO: 74 polypeptide 
(Da), determined as described in EXAMPLE 10 


37523 


Experimental molecular weight of SEQ ID NO: 76 polypeptide 
(Da), determined as described in EXAMPLE 1 0 


37646 


Results of protein interaction study described in EXAMPLE 11, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. The identity of an interacting protein identified by 
using at least one of the methods described in those examples is: malate:quinone 
oxidoreductase (gi| 13702564) 
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FIGURE 63 

TABLE 12 Bioinformatic Analyses of acetyl-CoA carboxylase carboxyl transferase 



subunit alpha from S. aureus 



TABLE 12 — acetyl-CoA carboxylase carboxyl transferase subunit alpha from S. aureus — 
SEQ ID NO: 73-SEQ ID NO: 76 


COG Category 


Lipid metabolism 


COG ID Number 


COG0825 


Is SEQ ID NO: 74 classified as an essential 
gene? 


yes 


Most closely related protein from PDB to SEQ 
ID NO: 74 


None 


Source organism for closest PDB protein to 
SEQ ID NO: 74 


N/A 


e-value for closest PDB Protein to SEQ ID NO: 
74 


N/A 


% Identity between SEQ ID NO: 74 and the 
closest protein from PDB 


N/A 


% Positives between SEQ ID NO: 74 and the 
closest protein from PDB 


N/A 


Number of Protein Hits in the VGDB to SEQ ID 
NO: 74 


11 


Number of Microorganisms having VGDB Hits 
to SEQ ID NO: 74 


10 


Microorganisms having VGDB Hits to SEQ ID 
NO: 74^ 


[paer][nmen] [hinf|[ecoli][ctra] 
[saur] [bsub] [hpyl] [efae] [spne] 


First predicted epitopic region of SEQ ID NO: 
74: amino acid sequence, rank score, amino acid 
residue numbers 


SEQ ID NO: 79 :MASLKVPVIAIVIGE, 
1.226,1 8 1->195 


Second predicted epitopic region of SEQ ID 
NO: 74: amino acid sequence, rank score, amino 
acid residue numbers 


SEQ ID NO: 80 :QQALAIKSAFV- 
AQLDSLESL, 1.126,274->293 


Third predicted epitopic region of SEQ ID NO: 
74: amino acid sequence, rank score, amino acid 
residue numbers 


SEQ ID NO: 81 :TLDYIPYIFD, 
1.115,68->77 



5 Organisms are abbreviated as follows: ecoli = Eschericia coli\ hpyl = Helicobacter 

pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 

10 
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FIGURE 64 




Note: click on the ED symbol to change column format. 
Measured Avg/ Coinputed Error QResiclues Missed 
Mas 3(1-3) Mono Ma s s HI ( Da ) St a r L To Cu t Pep I: id e s equei ice 



970 


.496 


M 


970 


.555 


-0 


.060 


1127 


.570 


M 


1127 


.618 


-0 


.048 


1235 


505 


M 


1235 


.578 


-0 


073 


1304 


610 


M 


1304 


687 


-0 


077 


1405 


63 8 


M 


1405 


656 


-0 


018 


1405 


638 


M 


1405 


656 


-0 


018 


1432 


753 


M 


1432 


782 


-0 


029 


1497 


784 


H 


1497 


797 


-0 


014 


1621 


824 


M 


1621. 


830 


-0. 


006 



105 


113 


0 


AVTVIGQQR 


271 


280 


0 


DIEQQALAIK 


296 


305 


1 


DEIANDRFEK 


47 


56 


0 


lYTNLKPWDR 


124 


135 


1 


MFGI-IAHPEGYRK 


124 


135 


1 


NFGMAHPEGYRK 








(l)+c4@M; 


46 


56 


1 


KIYTNLKPWDR 


146 


157 


0 


FNRPIFTFIOTK 


281 


295 


0 


SAFVAQLDSLESLSR 
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FIGURE 66 

SEQ ID NO: 82 

ATGGGAAAATATTTTGGTACAGACGGAGTAAGAGGTGTCGCAAACCAA 
5 GAACTAACACCTGAATTGGCATTTAAATTAGGAAGATACGGTGGCTATGTTCTA 
GCACATAATAAAGGTGAAAAACACCCACGTGTACTTGTAGGTCGCGATACTAG 
AGTTTCAGGTGAAATGTTAGAATCAGCATTAATAGCTGGTTTGATTTCAATTGG 
TGCAGAAGTGATGCGATTAGGTATTATTTCAACACCAGGTGTTGCATATTTAAC 
ACGCGATATGGGTGCAGAGTTAGGTGTAATGATTTCAGCCTCTCATAATCCAGT 

10 TGCAGATAATGGTATTAAATTCTTTGGATCAGATGGTTTTAAACTATCAGATGA 
ACAAGAAAATGAAATTGAAGCATTATTGGATCAAGAAAACCCAGAATTACCAA 
GACCAGTTGGCAATGATATTGTACATTATTCAGATTACTTTGAAGGGGCACAAA 
AATATTTGAGCTATTTAAAATCAACAGTAGATGTTAACTTTGAAGGTTTGAAAA 
TTGCTTTAGATGGTGCAAATGGTTCAACATCATCACTAGCGCCATTCTTATTTGG 

1 5 TGACTTAGAAGC AGATACTGAAACAATTGGATGTAGTCCTGATGGATATAATAT 
CAATGAGAAATGTGGCTCTACACATCCTGAAAAATTAGCTGAAAAAGTAGTTG 
AAACTGAAAGTGATTTTGGGTTAGCATTTGACGGCGATGGAGACAGAATCATA 
GCAGTAGATGAGAATGGTCAAATCGTTGACGGTGACCAAATTATGTTTATTATT 
GGTCAAGAAATGCATAAAAATCAAGAATTGAATAATGACATGATTGTTTCTACT 

20 GTTATGAGTAATTTAGGTTTTTACAAAGCGCTTGAACAAGAAGGAATTAAATCT 
AATAAAACTAAAGTTGGCGACAGATATGTAGTAGAAGAAATGCGTCGCGGTAA 
TTATAACTTAGGTGGAGAACAATCTGGACATATCGTTATGATGGATTACAATAC 
AACTGGTGATGGTTTATTAACTGGTATTCAATTAGCTTCTGTAATAAAAATGAC 
TGGTAAATCACTAAGTGAATTAGCTGGACAAATGAAAAAATATCCACAATCAT 

25 TAATTAACGTACGCGTAACAGATAAATATCGTGTTGAAGAAAATGTTGACGTTA 
AAGAAGTTATGACTAAAGTAGAAGTAGAAATGAATGGAGAAGGTCGAATTTTA 
GTAAGACCTTCTGGAACAGAACCATTAGTTCGTGTCATGGTTGAAGCAGCAACT 
GATGAAGATGCTGAAAGATTTGCACAACAAATAGCTGATGTGGTTCAAGATAA 
AATGGGATTAGATAAATAA 
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FIGURE 67 

SEQ ID NO: 83 

MGKYFGTDGVRGVANQELTPELAFKLGRYGGYVLAHNKGEKHPRVLVGR 
DTRVSGEMLESALIAGLISIGAEVMRLGIISTPGVAYLTRDMGAELGVMISASHNPV 
ADNGIKFFGSDGFKLSDEQENEIEALLDQENPELPRPVGNDIVHYSDYFEGAQKYLS 
YLKSTVDVNFEGLKIALDGANGSTSSLAPFLFGDLEADTETIGCSPDGYNINEKCGS 
THPEKLAEKWETESDFGLAFDGDGDRIIAVDENGQIVDGDQIMFIIGQEMHKNQE 
LNNDMIVSTVMSNLGFYKALEQEGIKSNKTKVGDRYVVEEMRRGNYNLGGEQSG 
HIVMMDYNTTGDGLLTGIQLASVIKMTGKSLSELAGQMKKYPQSLINVRVTDKYR 
VEENVDVKEVMTKVEVEMNGEGRILVRPSGTEPLVRVMVEAATDEDAERFAQQIA 
DWQDKMGLDK 
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FIGURE 68 
SEQ ED NO: 84 

ATGGGAAAATATTTTGGTACAGACGGAGTAAGAGGTGTCGCAAACCAA 
5 GAACTAACACCTGAATTGGCATTTAAATTAGGAAGATACGGTGGCTATGTTCTA 
GCACATAATAAAGGTGAAAAACACCCACGTGTACTTGTAGGTCGCGATACTAG 
AGTTTCAGGTGAAATGTTAGAATCAGCATTAATAGCTGGTTTGATTTCAATTGG 
TGCAGAAGTGATGCGATTAGGTATTATTTCAACACCAGGTGTTGCATATTTAAC 
ACGCGATATGGGTGCAGAGTTAGGTGTAATGATTTCAGCCTCTCATAATCCAGT 

10 TGCAGATAATGGTATTAAATTCTTTGGATCAGATGGTTTTAAACTATCAGATGA 
ACAAGAAAATGAAATTGAAGCATTATTGGATCAAGAAAACCCAGAATTACCAA 
GACCAGTTGGCAATGATATTGTACATTATTCAGATTACTTTGAAGGGGCACAAA 
AATATTTGAGCTATTTAAAATCAACAGTAGATGTTAACTTTGAAGGTTTGAAAA 
TTGCTTTAGATGGTGCAAATGGTTCAACATCATCACTAGCGCCATTCTTATTTGG 

1 5 TGACTT AGAAGC AG ATACTGAAAC AATTGGATGT AGTCCTGATGGAT AT AAT AT 
CAATGAGAAATGTGGCTCTACACATCCTGAAAAATTAGCTGAAAAAGTAGTTG 
AAACTGAAAGTGATTTTGGGTTAGCATTTGACGGCGATGGAGACAGAATCATA 
GCAGTAGATGAGAATGGTCAAATCGTTGACGGTGACCAAATTATGTTTATTATT 
GGTCAAGAAATGCATAAAAATCAAGAATTGAATAATGACATGATTGTTTCTACT 

20 GTTATGAGTAATTTAGGTTTTTACAAAGCGCTTGAACAAGAAGGAATTAAATCT 
AATAAAACTAAAGTTGGCGACAGATATGTAGTAGAAGAAATGCGTCGCGGTAA 
TTATAACTTAGGTGGAGAACAATCTGGACATATCGTTATGATGGATTACAATAC 
AACTGGTGATGGTTTATTAACTGGTATTCAATTAGCTTCTGTAATAAAAATGAC 
TGGTAAATCACTAAGTGAATTAGCTGGACAAATGAAAAAATATCCACAATCAT 

25 TAATTAACGTACGCGTAACAGATAAATATCGTGTTGAAGAAAATGTTGACGTTA 
AAGAAGTTATGACTAAAGTAGAAGTAGAAATGAATGGAGAAGGTCGAATTTTA 
GTAAGACCTTCTGGAACAGAACCATTAGTTCGTGTCATGGTTGAAGCAGCAACT 
GATGAAGATGCTGAAAGATTTGCACAACAAATAGCTGATGTGGTTCAAGATAA 
AATGGGATTAGATAAATAA 
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FIGURE 69 
SEQ ID NO: 85 

MGKYFGTDGVRGVANQELTPELAFKLGRYGGYVLAHNKGEKHPRVLVGR 
DTRVSGEMLESALIAGLISIGAEVMRLGIISTPGVAYLTRDMGAELGVMISASHNPV 
ADNGIKFFGSDGFKLSDEQENEIEALLDQENPELPRPVGNDIVHYSDYFEGAQKYLS 
YLKSTVDVNFEGLKIALDGANGSTSSLAPFLFGDLEADTETIGCSPDGYNINEKCGS 
THPEia.AEKVVETESDFGLAFDGDGDRIIAVDENGQIVDGDQIMFnGQEMHKNQE 
LNNDMlYSTVMSlSn.GFYKALEQEGIKSNKTKVGDRYVVEEMRRGNYNLGGEQSG 
HIVMMDYNTTGDGLLTGIQLASVIKMTGKSLSELAGQMKKYPQSLINVRVTDKYR 
VEENVDVKEVMTKVEVEMNGEGRILVRPSGTEPLVRVMVEAATDEDAERFAQQIA 
DWQDKMGLDK 
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FIGURE 70 
SEQ ID NO: 86 

Forward PCR Primer 

GCGGCGGCCCATATGGGAAAATATTTTGGTACAG 



SEQ ED NO: 87 



Reverse PCR Primer 

GCGCGGATCCAACACCTGGTGTTGAAATAATAC 
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FIGURE 71 



TABLE 13 Properties of phosphogiucosamine-mutase from S. aureus 



TABLE 13 phosphoglucosamine-niutase from S. aureus — SEQ DD NO: 82-SEQ ID 

NO: 85 


Meltine temoerature (^O of SEO ID NO* 86 f forward PGR 

primer) 


58 


Restriction enzvme for SEO FD NO* 86 ( forward PCIR nrimer^ 


Ndel 


Meltine temnerature ^^Ci of SEO ID NO* 87 ("reverse PGR 
primer) 


62 


Restriction enzvme for SEO TD NO' 87 ^reverse PGR orimer^ 

XX.WiJ I, A AVi/ V A V^A A wXXXJ T XAXW XVf A m m ^ X ^ • yj 1 IX w V WA W X X«^X.X k^X AAA AwX A 


BamHI 


Number of nucleic acid residues in SEQ ID NO: 82 


1356 


Number of amino acid residues in SEQ ID NO: 83 


451 


Number of different nucleic acid residues between SEQ ID NO: 
82 and SEQ ID NO: 84 


0 


i>IU.iilUd (Jl LllllClCIlL cHHlImXJ CLK^lXX iColiXUCo UClWCdl OX-* LLJ L^kJ . 

83 and SEQ ID NO: 85 


0 


(kDa) 


49 3 


Calculated pi of SEQ ID NO: 83 polypeptide 


4.4 


oOlUDiiiiy oi oHv^ UL/ iNw. poiypepilue, Qciermincu as 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


/vpproacmng 1 /o 


Amount of purified polypeptide having SEQ ID NO: 85, 
preparea ana puniiea as aescriDea m ine iz>xempiiiicaiion ^mg/i-» 
of culture). The polypeptide so expressed and purified is His 
tagged and has the additional amino acid residues of SEQ ID 
iNv»^. i d.1 mc iN-icrininub d.b ciescnucu. in I2>y\./\i\ir \^ii> 0. 


2.8 


Amount of purified polypeptide having SEQ ID NO: 85 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


8.0 


Z-score for the peptide fingerprint mapping analysis of 
polypeptide having SEQ ID NO: 85, determined as described in 
EXAMPLE 9 


4E-07 


Number of matched peptides in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 85, determined as 
described in EXAMPLE 9 


16 


Minimum sequence coverage in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 85, determined as 
described in EXAMPLE 9 


36 


Results of protein interaction study described in EXAMPLE 1 1, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. No interacting proteins were observed by using at 
least one of the methods described in those examples. 
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FIGURE 72 



TABLE 14 Bioinformatic Analyses of phosphoglucosamine-mutase from S. aureus 



TABLE 14 ~ phosphoglucosamine-mutase from S. aureus -- SEQ ID NO: 82-SEQ ID NO: 
85 


COG Category 


Carbohydrate transport and 
metabolism 


COG ID Number 


COG 1 109 


Is SEO ED NO* 83 cl3.ssified as an essential eene*^ 


yes 


Most closely related protein from PDB to SEQ ID 
NO: 83 


Alpha-D-Glucose- 1 ,6-Bisphosphate, 
f 3nm2^ 


Source organism for closest PDB protein to SEQ ID 

NO: 83 


Oryctolagus cuniculus 


e- value for closest PDB Protein to SEQ ID NO: 83 


8E-09 


% Identity between SEQ ID NO: 83 and the closest 
nrotein from PDB 


27 


% Positives between SEQ ID NO: 83 and the closest 
protein from PDB 


43 


Number of Protein Hits in the VCtDB to SFO ID 

NO: 83 


13 


Number of Microorganisms having VGDB Hits to 
SEQ ID NO: 83 


10 


Microorganisms having VGDB Hits to SEQ ID NO: 

83^ 


[saur] [bsub] [ spne] [paer] [ctra] 
[nmen] [ecoli] [hinf] [hpyl] [efae] 


First predicted epitopic region of SEQ ID NO: 83: 
amino acid sequence, rank score, amino acid residue 
numbers 


SEQ ID NO: 88 :TEPLVRVMVE, 
1.166,416->425 


Second predicted epitopic region of SEQ ID NO: 83: 
amino acid sequence, rank score, amino acid residue 
numbers 


SEQ ID NO: 89 :LTGIQLASVIKM, 
1.147,345->356 


Third predicted epitopic region of SEQ ID NO: 83: 
amino acid sequence, rank score, amino acid residue 
numbers 


SEQ ID NO: 90 :HPRVLVGRD, 
1.141,42->50 



Organisms are abbreviated as follows: ecoli = Eschericia coli; hpyl = Helicobacter 
5 pylori; paer == Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 



10 
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FIGURE 73 




Note: dick on the El symbol to change column format. 
Measured Avg/ Computed Error ElResidues Missed 
HasstH) wono Mass EJ(Do) SU^rt To Cut Peptide secjuence 



903 


610 


M 


903 


412 


0 


.198 


113 


120 


0 


FFGSDGFK 


1080 


666 


M 


1080 


538 


0 


128 


312 


319 


1 


YWEEMRR 


1088 


739 


M 


1088 


597 


0 


.141 


371 


379 


0 


YPQSLIMVR 


1120 


685 


M 


1120 


566 


0 


119 


29 


38 


0 


YGGYVLAHl-JK 


1216 


.795 


II 


1216 


692 


0 


103 


370 


379 


1 


KYPQSblNVR 


1249 


733 


M 


1249 


630 


0 


103 


384 


393 


1 


YRVEEIWDVK 


1351 


725 


M 


1351 


655 


0 


070 


308 


318 


1 


VGDRYWEEMR 


1360 


.774 


M 


13 60 


698 


0 


076 


435 


446 


0 


FAQQIADWQDK 


1435 


912 


M 


1435 


850 


0 


062 


409 


421 


0 


ILVRPSGTEPLVR 


1459 


907 


M 


1459 


839 


0 


068 


76 


89 


0 


LG II S T PGVA Y LT R 


1515 


856 


M 


1515 


792 


0 


064 


12 


25 


0 


GVAlvIQELTP EL AFK 


1842 


066 


M 


1841 


999 


0 


068 


12 


28 


1 


GVANQELTPELAFK LGR 


1927 


884 


M 


1927 


843 


0 


041 


230 


247 


0 


WETESDFGLAFDGDGDR 


2325 


000 


H 


2325 


108 


-0 


108 


90 


112 


0 


DMGAELG VM I SASHN PVADIJG I K 


2369 


110 


M 


2369 


101 


0 


009 


226 


247 


1 


L.AEKWETESDFGLAFDGDGDR 


2777 


142 


M 


2777 


317 


-0 


175 


422 


446 


1 


VMVEAATDEDAERPAQQIADWQDK 
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FIGURE 74 
SEQ ID NO: 91 

ATGAAACAAACGATTATTCTTTTATATGGTGGACGGAGTGCGGAACGCG 
5 AAGTCTCTGTCCTTTCAGCTGAGAGTGTCATGCGTGCGGTCGATTACGACCGTT 
TCACAGTCAAGACTTTCTTTATCAGTCAGTCAGGTGACTTTATCAAAACACAGG 
AATTTAGTCATGCTCCGGGGCAAGAAGACCGTCTCATGACCAATGAAACCATT 
GATTGGGATAAGAAAGTTGCACCAAGTGCTATCTACGAAGAAGGTGCAGTGGT 
CTTTCCAGTCCTTCACGGGCCAATGGGAGAAGATGGCTCTGTTCAAGGATTCTT 

1 0 GGAAGTTTTGAAAATGCCTT ACGTTGGTTGCAAC ATTTTGTC ATCAAGTCTTGC 
CATGGATAAAATCACGACTAAGCGTGTTCTGGAATCTGCTGGTATTGCCCAAGT 
TCCTTATGTGGCTATCGTTGAAGGCGATGATGTGACTGCTAAAATCGCTGAAGT 
GGAAGAAAAATTGGCTTATCCAGTCTTCACTAAGCCGTCAAACATGGGGTCTA 
GTGTCGGTATTTCTAAGTCTGAAAACCAAGAAGAACTCCGTCAAGCCTTAAAAC 

1 5 TTGCCTTCCGAT ATGAC AGCCGTGTCTTGGTTGAGC AAGG AGTGAATGCCCGTG 
AAATTGAGGTTGGCCTCTTGGGTAACTACGATGTCAAGAGCACGCTACCAGGA 
GAAGTTGTCAAGGACGTTGCCTTTTATGACTACGATGCCAAGTATATTGATAAC 
AATATTACTATGGATATTCCTGCCAAAATCAGTGATGATGTGGTGGCTGTCATG 
CGTCAAAATGCAGAAACAGCCTTCCGTGCCATTGGTGGCCTTGGTCTATCTCGT 

20 TGCGATTTCTTCTATACAGATAAGGGAGAGATTTTTCTCAACGAGCTCAATACT 
ATGCCAGGTTTCACCCAGTGGTCTATGTACCCACTACTTTGGGACAATATGGGG 
ATCAGCTACCCAAAACTAATCGAGCGTTTGGTTGACCTTGCCAAGGAAAGTTTT 
GACAAGCGCGAAGCGCATTTGATATAA 
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FIGURE 75 
SEQ ID NO: 92 

MKQTIILLYGGRSAEREVSVLSAESVMRAVDYDRFTVKTFFISQSGDFIKTQ 
5 EFSHAPGQEDRLMTNETIDWDKKVAPSAIYEEGAVVFPVLHGPMGEDGSVQGFLE 
VLKMPYVGCNILSSSLAMDKITTKRVLESAGIAQVPYVAIVEGDDVTAKIAEVEEK 
LAYPVFTKPSNMGSSVGISKSENQEELRQALKLAFRYDSRVLVEQGVNAREIEVGL 
LGNYDVKSTLPGEWKDVAFYDYDAKYIDNNITMDIPAKISDDVVAVMRQNAETA 
FRAIGGLGLSRCDFFYTDKGEIFLNELNTMPGFTQWSMYPLLWDNMGISYPKLffiR 
10 LVDLAKESFDKREAHLI- 
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FIGURE 76 

SEQ ED NO: 93 

ATGAAACAAACGATTATTCTTTTATATGGTGGACGGAGTGCGGAACGCG 
5 AAGTCTCTGTCCTTTCAGCTGAGAGTGTCATGCGTGCGGTCAATTACGACCGTT 
TCACAGTCAAGACTTTCTTTATCAGTCAGTCAGGTGACTTTATCAAAACACAGG 
AATTTAGTCATGCTCCGGGGCAAGAAGACCGTCTCATGACCAATGAAACCATT 
GATTGGGATAAGAAAGTTGCACCAAGTGCTATCTACGAAGAAGGTGCAGTGGT 
CTTTCCAGTCCTTCACGGGCCAATGGGAGAAGATGGCTCTGTTCAAGGATTCTT 

10 GGAAGTTTTGAAAATGCCTTACGTTGGTTGCAACATTTTGTCATCAAGTCTTGC 
CATGGATAAAATCACGACTAAGCGTGTTCTGGAATCTGCTGGTATTGCCCAAGT 
TCCTTATGTGGCTATCGTTGAAGGCGATGATGTGACTGCTAAAATCGCTGAAGT 
GGAAGAAAAATTGGCTTATCCAGTCTTCATTAAGCCGTCAAACATGGGGTCTAG 
TGTCGGTATTTCTAAGTCTGAAAACCAAGAAGAACTCCGTCAAGCCTTAAAACT 

15 TGCCTTCCGATATGACAGCCGTGTCTTGGTTGAGCAAGGAGTGAATGCCCGTGA 
AATTGAGGTTGGCCTCTTGGGTAACTACGATGTCAAGAGCACGCTACCTGGAG 
AAGTTGTCAAGGACGTTGCCTTTTATGACTACGATGCCAAGTATATTGATAACA 
AGATTACTATGGATATTCCTACCAAAATCAGTGATGATGTGGTGGCTGTCATGC 
GTCAAAATGCAGAAACAGCCTTCCGTGCCATTGGTGGCCTTGGTCTATCTCGTT 

20 GCGATTTCTTCTATACAGATAAGGGAGAGATTTTTCTCAACGAGCTCAATACCA 
TGCCAGGTTTCACCCAGTGGTCTATGTACCCACTACTTTGGGACAATATGGGGA 
TCAGCTACCCAGAACTAATCGAGCGTTTGGTTGACCTTGCCAAGGAAAGTTTTG 
ACAAGCGCGAAGCGCATTTGATATAA 
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FIGURE 77 

SEQ ED NO: 94 

MKQTIILLYGGRSAEREVSVLSAESVMRAVNYDRFTVKTFFISQSGDFIKTQ 
EFSHAPGQEDRLMTNETIDWDKKVAPSAIYEEGAVVFPVLHGPMGEDGSVQGFLE 
VLKMPYVGCNILSSSLAMDKITTKRVLESAGIAQVPYVAIVEGDDVTAKIAEVEEK 
LAYPVFIKPSNMGSSVGISKSENQEELRQALKLAFRYDSRVLVEQGVNAREIEVGLL 
GNYDXOCSTLPGEVVKDVAFYDYDAKYTONKITIVIDIPTKISDDVVAVMRQNAETAF 
RAIGGLGLSRCDFFYTDKGEIFLNELNTMPGFTQWSMYPLLWDNMGISYPELIERL 
VDLAKESFDKREAHLI 
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FIGURE 78 

SEQ ID NO: 95 

Forward PGR Primer 

GCGGCGGCCCATATGAAACAAACGATTATTCTTTTATATG 



SEQ ID NO: 96 



Reverse PGR Primer 

GGGGGGATCCTATGAAATGGGGTTGGCGC 
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FIGURE 79 



TABLE 15 Properties of D-alanine-D-alanine ligase A from S. pneumoniae 



TABLE 15 - D-alanine-D-alanine ligase A from S, pneumoniae - SEQ ID NO: 91-SEQ 
ID NO: 94 


Meltins temoerature (^O of SEO ID NO: 95 Cforward PGR 
primer) 


68 


Restriction enzvme for SEO ID NO* 95 f forward PGR primer) 


Ndel 


Meltine temoerature CO of SEO ID NO' 96 Cre verse PGR 
primer) 


58 


Restriction enzyme for SEQ ID NO: 96 (reverse PGR primer) 


BamHI 


Number of nucleic acid residues in SEQ ID NO: 91 


1044 


Number of amino acid ressidues in SEO ID NO* 92 


347 


Number of different nucleic acid residues between SEQ ID NO: 
91 and SEQ ID NO: 93 


7 


Number of different amino acid residues between SEQ ID NO: 
92 and SEQ ID NO: 94 


5 


Galculated molecular weight of SEQ ID NO: 92 polypeptide 


38.7 


Galculated pl of SEQ ID NO: 92 polypeptide 


4.5 


Solubility of SEQ ID NO: 94 polypeptide, determined as 
ucscnDCCi m juil ^ ^wiui iiic jtlio id.3 ai inc i> - ici xiiiiiud ) 


Approaching one 

thirH 
11111 u. 


Solubility of SEQ ID NO: 94 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the G-terminus) 


Approximately two 
thirds 


Amoimt of purified selmet labeled polypeptide having SEQ ID 
NO: 94, prepared and purified as described in the 
Exemplification (mg/L of culture). The polypeptide so 
expressed and purified is His tagged and has the additional 
amino acid residues of SEQ ID NO: 3 at the G-terminus as 
described in EXAMPLE 6. 


5.4 


Amount of purified selmet labeled polypeptide having SEQ ID 
NO: 94 soluble in buffer, as described in EXAMPLE 8 (mg/ml 
of buffer) 


16.0 


Results of protein interaction study described in EXAMPLE 11, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. No interacting proteins were observed by using at 
least one of the methods described in those examples. 


Grystals of a selenomethionine-substituted polypeptide having the sequence of SEQ ID 
NO: 94, prepared and purified as described above and having a His tag, are obtained 
using the following conditions: 2.5M ammonium sulfate, sodium acetate pH 4.5, 0.2 M 
lithium sulfate. The crystals were prepared using the following method: 20°G, sitting 
drop, 15 mg polypeptide per ml of solution. 
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FIGURE 80 

TABLE 16 Bioinformatic Analyses of D-alanine-D-alanine ligase A from S. 



pneumoniae 



TABLE 16 - D-alanine-D-alanine ligase A from 5. pneumoniae - SEQ ID NO: 91-SEQ ID 
NO: 94 


COG Category 


Cell envelope biogenesis, outer 
membrane 


COG ID Number 


COG1181 


Is SEQ ID NO: 92 classified as an essential gene? 


yes 


Most closely related protein from PDB to SEQ ID 
NO: 92 


D- Alanine: D-Lactate Ligase (lehi) 


Source organism for closest PDB protein to SEQ 
ID NO: 92 


Leuconostoc Mesenteroides 


e-value for closest PDB Protein to SEQ ID NO: 92 


7E-51 


% Identity between SEQ ID NO: 92 and the closest 
protein from PDB 


33 


% Positives between SEQ ID NO: 92 and the 
closest protein from PDB 


54 


Number of Protein Hits in the VGDB to SEQ ID 

NO: 92 


11 


Number of Microorganisms having VGDB Hits to 
SEQ ID NO: 92 


9 


Microorganisms having VGDB Hits to SEQ ID 

NO: 92* 


[spne] [saur] [bsub] [efae] 
[ecoli] [hinf] [bbur] [paer] 


First predicted epitopic region of SEQ ID NO: 92: 
amino acid sequence, rank score, amino acid 
residue numbers 


SEQ ID NO: 97 :EEGAVVFPVLHG, 
1.237,83->94 


Second predicted epitopic region of SEQ ID NO: 
92: amino acid sequence, rank score, amino acid 
residue numbers 


SEQ ID NO: 98 :TKRVLESAGL\- 
QVPYVAT/EGD, 1.227, 130->1 51 


Third predicted epitopic region of SEQ ID NO: 92: 
amino acid sequence, rank score, amino acid 
residue numbers 


SEQ ID NO: 99 :DSRVLVEQG, 
1.163,201->209 



5 Organisms are abbreviated as follows: ecoli = Eschericia coli; hpyl = Helicobacter 

pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 

10 
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FIGURE 81 
SEQIDNO: 100 

ATGGGTAAATATTTTGGGACTGATGGAGTCCGTGGAGAAGCTAACCTAG 
5 AACTAACACCAGAATTAGCCTTTAAACTAGGACGTTTTGGAGGCTATGTTCTTA 
GTCAACATGAAACGGAAGCGCCGAAAGTCTTTGTAGGACGTGACACACGTATT 
TCAGGGGAAATGTTGGAATCGGCCTTGGTGGCAGGTCTCCTTTCAGTAGGGATT 
CACGTATACAAACTTGGTGTCCTTGCAACACCAGCAGTAGCTTACTTGGTTGAA 
ACTGAAGGAGCAAGTGCCGGTGTCATGATTTCTGCTAGCCACAACCCAGCCCTT 

1 0 GATAACGGAATC AAGTTCTTTGGCGGTGATGGCTTCAAACTAGATGATGAAAA 
AGAAGCAGAAATTGAAGCCTTGCTAGATGCTGAGGAAGACACTCTTCCTCGTC 
CAAGTGCAGAAGGCTTAGGAATTTTGGTAGATTATCCAGAAGGCTTGCGTAAG 
TATGAAGGATACCTTGTTTCAACTGGAACTCCTCTTGATGGAATGAAGGTTGCC 
TTGGATACAGCTAATGGAGCAGCTTCTACCAGTGCCCGTCAAATCTTTGCAGAC 

1 5 CTTGGTGCCC AATTG ACGGTTATCGGGG AAAC ACC AGACGGTCTT AAC ATC AAC 
CTTAATGTTGGTTCAACACATCCAGAAGCCCTTCAAGAAGTGGTCAAAGAAAG 
TGGGTCAGCTATTGGTTTGGCCTTTGATGGAGACAGTGACCGCTTGATTGCTGT 
TGATGAGAATGGTGACATCGTTGATGGTGACAAGATTATGTACATCATCGGAA 
AATACCTTTCTGAAAAAGGACAATTGGCTCAAAATACAATTGTGACAACTGTTA 

20 TGTCTAACCTTGGTTTCCACAAGGCCTTGAATCGCGAAGGTATTAACAAGGCAG 
TTACTGCAGTTGGTGACCGCTACGTTGTTGAAGAAATGAGAAAATCAGGCTAC 
AACCTTGGTGGTGAACAGTCTGGTCACGTTATCTTGATGGATTACAATACCACA 
GGTGATGGTCAATTATCAGCAGTTCAATTGACTAAAATCATGAAGGAAACTGG 
TAAGAGCTTATCAGAGTTGGCGGCAGAAGTAACGATTTATCCACAAAAATTAG 

25 TTAATATCCGAGTGGAAAACGTCATGAAGGAAAAGGCCATGGAAGTGCCAGCT 
ATCAAGGCCATCATCGAGAAGATGGAAGAAGAAATGGCGGGGAACGGCCGTA 
TCCTTGTTCGTCCAAGTGGAACAGAACCCCTCTTGCGTGTTATGGCAGAAGCGC 
CTACAACAGAAGAAGTAAACTACTATGTTGATACCATCACAGATGTAGTTCGTG 
CTGAAATTGGGATTGACTAA 
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FIGURE 82 
SEQIDNO: 101 

MGKYFGTDGVRGEANLELTPELAFKLGRFGGYVLSQHETEAPKVFVGRDT 
5 RISGEMLESALVAGLLSVGmVYKLGVLATPAVAYLVETEGASAGVMISASHNPAL 
DNGDCFFGGDGFKLDDEKEAEffiALLDAEEDTLPRPSAEGLGILVDYPEGLRKYEGY 
LVSTGTPLDGMKVALDTANGAASTSARQIFADLGAQLTVIGETPDGLNINLNVGST 
HPEALQEWKESGSAIGLAFDGDSDRLIAVDENGDIVDGDKIMYIIGKYLSEKGQLA 
QNTIVTTVMS>n:.GFHKALNI^GINKAVTAVGDRYWBEMRKSGYNLGGEQSGHVI 
1 0 LMDYNTTGDGQLS AVQLTKIMKETGKSLSELAAEVTIYPQKI.VMRVENVMKEK^ 
MEWAKAimKMEEEMAGNGRILVRPSGTEPLLRVMAEAPTTEEVNYYVDTITDV 
VRAEIGID 



95/311 



FIGURE 83 
SEQ ID NO: 102 

ATGGGTAAATATTTTGGGACTGATGGAGTCCGTGGAGAAGCTAACCTAG 
5 AACTAACACCAGAATTAGCCTTTAAACTAGGACGTTTTGGAGGCTATGTTCTTA 
GTCAACATGAAACGGAAGCGCCGAAAGTCTTTGTAGGACGTGACACACGTATT 
TCAGGGGAAATGCTGGAATCGGCCTTGGTGGCAGGTCTCCTTTCAGTAGGGATT 
CACGTATACAAACTTGGTGTCCTTGCAACATCAGCAGTAGCTTACTTGGTTGAA 
ACTGAAGGAGCAAGTGCCGGTGTCATGATTTCTGCTAGCCACAACCCAGCCCTT 

1 0 GATAACGGAATCAAGTTCTTTGGCGGTGATGGCTTC AAACTAGATGATGAAAA 
AGAAGCAGAAATTGAAGCCTTGCTAGATGCTGAGGAAGACACTCTTCCTCGGC 
CAAGTGCAGAAGGTTTAGGAATCTTGGTAGATTATCCAGAAGGCTTGCGTAAG 
TATGAAGGATACCTTGTTTCAACTGGAACTCCTCTTGATGGAATGAAGGTTGCC 
TTGGATACAGCTAATGGAGCAGCTTCTACCAGTGCCCGTCAAATCTTTGCAGAC 

1 5 CTTGGTGCCCAATTGACGGTTATCGGGGAAAC ACCAGACGGTCTTAACATC AAC 
CTTAATGTTGGTTCAACACATCCAGAAGCCCTTCAAGAAGTGGTCAAAGAAAG 
TGGGTCAGCTATTGGTTTGGCCTTTGATGGAGACAGTGACCGCTTGATTGCTGT 
TGATGAGAATGGTGACATCGTTGATGGTGACAAGATTATGTACATCATCGGAA 
AATACCTTTCTGAAAAAGGACAATTGGCTCAAAATACAATTGTGACAACTGTTA 

20 TGTCTAACCTTGGTTTCCACAAGGCCTTGAATCGCGAAGGTATTAACAAGGCAG 
TTACTGCAGTTGGTGACCGCTACGTTGTTGAAGAAATGAGAAAATCAGGCTAC 
AACCTTGGTGGTGAACAGTCTGGTCACGTTATCTTGATGGATTACAATACCACA 
GGTGATGGTCAATTATCAGCAGTTCAATTGACTAAAATCATGAAGGAAACTGG 
TAAGAGCTTATCAGAGTTGGCGGCAGAAGTAACGATTTATCCACAAAAATTAG 

25 TTAATATCCGAGTGGAAAACGTCATGAAGGAAAAGGCCATGGAAGTGCCAGCT 
ATCAAGGCCATCATCGAGAAGATGGAAGAAGAAATGGCGGGGAACGGCCGTA 
TCCTTGTTCGTCCAAGTGGAACAGAACCCCTCTTGCGTGTTATGGCAGAAGCGC 
CTACAACAGAAGAAGTAAACTACTATGTTGATACCATCACAGATGTAGTTCGTG 
CTGAAATTGGGATTGACTAA 



96/311 



FIGURE 84 
SEQ ID NO: 103 

MGKYFGTDGVRGEANLELTPELAFKLGRFGGYVLSQHETEAPKVFVGRDT 
5 RISGEMLESALVAGLLSVGmVYKLGVLATSAVAYLVETEGASAGVMISASHNPAL 
DNGDCFFGGDGFKLDDEKEAEEEALLDAEEDTLPRPSAEGLGILVDYPEGLRKYEGY 
LVSTGTPLDGMKVALDTANGAASTSARQIFADLGAQLTVIGETPDGLNINLNVGST 
HPEALQEVVKESGSAIGLAFDGDSDRLIAVDENGDIVDGDKIMYIIGKYLSEKGQLA 
QOTIVTTVMSNLGFHKALNREGINKAVTAVGDRYWEEMRKSGYNLGGEQSGHVI 
1 0 LMDYNTTGDGQI^ AVQLTKE4KETGKSLSELAAEVTIYPQKLVNIRVENVMKEKA 
MEWAIKAIffiKMEEEMAGNGRILVRPSGTEPLLRVMAEAPTTEEWrV^TITDV 
VRAEIGID 
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FIGURE 85 
SEQIDNO: 104 

Forward PGR Primer 

GCGGCGGCCCATATGGGTAAATATTTTGGGACTG 



SEQIDNO: 105 



Reverse PGR Primer 

GCGGGGATGGGTGAATCCCAATTTCAGGAC 
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FIGURE 86 

TABLE 17 Properties of phosphoglucomutase/phosphomannomutase family protein 



from S. pneumoniae 



TABLE 17 ~ phosphogliicomutase/phosphomaiiBomutase family protein from S. 
pneumoniae - SEQ ID NO: 100-SEQ ID NO: 103 


Melting temperature f C) of SEQ ID NO: 104 (forward PGR 
primer) 


60 


Restriction enzyme for SEQ ID NO: 104 (forward PGR primer) 


Ndel 


Melting temperature (°G) of SEQ ID NO: 105 (reverse PGR 
primer) 


58 


Restriction enzyme for SEQ ID NO: 105 (reverse PGR primer) 


BamHI 


Number of nucleic acid residues in SEQ ID NO: 100 


1353 


Number of amino acid residues in SEQ ID NO: 101 


450 


Number of different nucleic acid residues between SEQ ID NO: 
100 and SEQ ID NO: 102 


5 


Number of different amino acid residues between SEQ ID NO: 
101 and SEQ ID NO: 103 


1 


Calculated molecular weight of SEQ ID NO: 101 polypeptide 
(kDa) 


48.1 


Calculated pi of SEQ ID NO: 101 polypeptide 


4.4 


Solubility of SEQ ID NO: 103 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


Approaching 100% 


Solubility of SEQ ID NO: 103 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the G-terminus) 


Approximately two 
thirds 


Amount of purified selmet labeled polypeptide having SEQ ID 
NO: 103, prepared and purified as described in the 
Exemplification (mg/L of culture). The polypeptide so 
expressed and purified is His tagged and has the additional 
amino acid residues of SEQ ID NO: 3 at the G-terminus as 
described in EXAMPLE 6. 


5.8 


Amount of purified selmet labeled polypeptide having SEQ ID 
NO: 103 soluble in buffer, as described in EXAMPLE 8 (mg/ml 
of buffer) 


23.9 
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FIGURE 86-B 



TABLE 17 continued: Properties of phosphoglucomutase/phosphomannomutase 
5 family protein from S. pneumoniae 



TABLE 17 — phosphoglucomutase/phosphomannomutase family protein from S. 
pneumoniae - SEQ ID NO: 100-SEQ ID NO: 103 


Z-score for the peptide fingerprint mapping analysis of 
polypeptide having SEQ ID NO: 103, determined as described in 
EXAMPLE 9 


4.7E-05 


Number of matched peptides in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 103, determined as 
described in EXAMPLE 9 


14 


Minimum sequence coverage in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 103, determined as 
described in EXAMPLE 9 


36 


Calculated molecular weight of SEQ ID NO: 101 polypeptide 
(Da), determined as described in EXAMPLE 1 0 


49717 


Experimental molecular weight of SEQ ID NO: 103 polypeptide 
(Da), determined as described in EXAMPLE 10 


49327 


Results of protein interaction study described in EXAMPLE 11, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. No interacting proteins were observed by using at 
least one of the methods described in those examples. 
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FIGURE 87 

TABLE 18 Bioinformatic Analyses of phosphoglucomutase/phosphomannomutase 



family protein from S. paeumoniae 



TABLE 18 — phosphoglucomutase/phosphomaiinomutase family protein from S. 
pneumoniae - SEQ ID NO: 100-SEQ ID NO: 103 


COG Category 


Carbohydrate transport and 

metabolism 


COG ID Number 


COG 1109 


Is SEQ ID NO: 101 classified as an essential gene? 


yes 


Most closely related protein from PDB to SEQ ID 
NO: 101 


None 


Source organism for closest PDB protein to SEQ ID 
NO: 101 


N/A 


e- value for closest PDB Protein to SEQ ID NO: 101 


N/A 


% Identity between SEQ ID NO: 101 and the 
closest protein from PDB 


N/A 


% Positives between SEQ ID NO: 101 and the 
closest protein from PDB 


N/A 


Number of Protein Hits in the VGDB to SEQ ID 

NO: 101 


13 


Number of Microorganisms having VGDB Hits to 
SEQ ID NO: 101 


10 


Microorganisms having VGDB Hits to SEQ ID 
NO: lOl' 


[spne] [bsub] [saur] [paer] [ctra] 
[ecoli] [nmen] [hinf] [hpyl] [efae] 


First predicted epitopic region of SEQ ID NO: 101: 
amino acid sequence, rank score, amino acid 
residue numbers 


SEQ ID NO: 1 16 rESALVAGLLSV 
GIH-VYKLGVLATPAVAYLVET, 
1.196,58->89 


Second predicted epitopic region of SEQ ED NO: 
101 : amino acid sequence, rank score, amino acid 
residue numbers 


SEQ ID NO: 1 17 :LSAVQLTK, 
1.141,343->350 


Third predicted epitopic region of SEQ ID NO: 
101: amino acid sequence, rank score, amino acid 
residue numbers 


SEQ ID NO: 1 18 :LSELAAEVTIYP 
Q-KLVNIRVEN, 1.136,359->380 



Organisms are abbreviated as follows: ecoli = Eschericia coli; hpyl = Helicobacter 
pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtil is; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 
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VFVGRDTR 


421 


0 


ILVRPSGTEPLLR 


124 


1 


FFGGDGFKLDDEK 


25 


0 


GEANLELTPELAPK 


245 


0 


ESGSAIGLAFDGDSDR 


372 


0 


SLSELAAEVTIYPQK 


43 


0 


FGGYVLSQHETEAPK 


28 


1 


GEANLELTPELAFKLGR 


377 


1 


SLSELAAEVTIYPQKLVNIR 


74 


0 


ISGEMLESALVAGLLSVGIHVYK 


25 


1 


YPGTDGVRG EAN LELT PELAFK 


450 


1 


VMAEAPTTEEVNYYVDTI TDVA'RAE I G I D 
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FIGURE 91 




Note: click on the □ symbol to change column format. 
Measured Avg/ Computed Ei-ror ElResiclues Mi need 
Mass(M) Mono Mass EI{Da) Start To Cut Peptide sequence 



873 


332 


K 


873 


402 


-0 


069 


112 


119 


0 


FFGGDGFK 


913 


342 


M 


913 


429 


-0 


087 


4 


11 


0 


YFGTDGVR 


924 


386 


H 


924 


437 


-0 


051 


310 


316 


0 


yWEEHR 


975 


372 


M 


975 


505 


-0 


133 


378 


385 


1 


VEI>rV14KEK 


1052 


553 


M 


1052 


532 


0 


021 


310 


317 


1 


YWEEMRK 


1449 


763 


M 


1449 


866 


-0 


103 


409 


421 


0 


ILVRPSGTEPLLR 


1473 


559 


M 


1473 


677 


-0 


118 


112 


124 


1 


FFGGDGFKLDDEK 


1530 


620 


M 


1530 


792 


-0 


172 


12 


25 


0 


GEAInILELTPELAFK 


1595 


630 


M 


1595 


706 


-0 


076 


230 


245 


0 


ESGSAIGLAFDGDSDR 


1647 


686 


M 


1647 


871 


-0 


185 


358 


372 


0 


SLSELAAEVTIYPQK 


1661 


712 


H 


1661 


804 


-0 


092 


29 


43 


0 


FGGYVLSQHETEAPK 


1857 


741 


M 


1857 


917 


-0 


176 


159 


175 


1 


KYEGYLVSTGTPL.DGMK 


2158 


004 


M 


2158 


119 


-0 


115 


273 


292 


0 


GQLAQNTI VTTVMSNLG FHK 


242 6 


054 


M 


2426 


210 


-0 


.156 


4 


25 


1 


YFGTDGVRGEANLELTPELAFK 
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FIGURE 92 
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FIGURE 93 




Note: click on the □ symbol to change column format. 
Measured Avg/ Computed Error EiResidues Missed 
Hass(M) Mono Mass □(Da) Start 'ro Cut Peptide sequence 



805 


357 


U 


805 


436 


-0 


079 


351 


357 


1 


IMKETGK 


836 


402 


M 


836 


482 


-0 


080 


261 


267 


0 


IMYIIGK 


873 


331 


M 


873 


402 


-0 


071 


112 


119 


0 


FFGGDGFK 


913 


364 


H 


913 


429 


-0 


065 


4 


11 


0 


YFGTDGVR 


924 


363 


M 


924 


437 


-0 


074 


310 


316 


0 


\'WEEMR 


1052 


458 


M 


1052 


532 


-0 


073 


310 


317 


1 


YWEEMRK 


1449 


707 


M 


1449 


856 


-0 


159 


409 


421 


0 


ILVRPSGTEPLLR 


1473 


532 


M 


1473 


677 


-0 


145 


112 


124 


1 


FFGGDGFKLDDEK 


1530 


619 


M 


1530 


792 


-0 


173 


12 


25 


0 


GEAI>ILELTPELAFK 


1595 


509 


M 


1595 


706 


-0 


197 


230 


245 


0 


ESGSAIGLAFDGDSDR 


1661 


621 


M 


1661 


804 


-0 


183 


29 


43 


0 


FGGYVLSQHETEAPK 
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FIGURE 95 




Note: click on the H symbol to change column format. 
Measured Avg/ Computed Erx'or QKesidiies 



Missed 



Ma.ss(K) Mono Moss E](D«) Start To Cut Peptide sequence 



873.309 M 873.402 -0.092 112 119 0 FFGGDGFK 

924.318 H 924-4 37 -0.119 310 316 0 YWEEMR 

1052.385 M 1052.532 -0.147 310 317 1 YWEEMRK 

1403.509 M 1403.700 -0.191 17 6 190 0 VALDTANGAASTSAR 

1449.707 M 1449.866 -0.159 409 421 0 ILVRPSGTEPLLR 

1473.532 M 1473.677 -0.145 112 124 1 FFGGDGFKLDDEK 

1530.620 M 1530.792 -0.173 12 25 0 GEANLELTPELAFK 

1595.538 M 1595.706 -0.167 230 245 0 ESGSAIGLAPDGD.SDR 

1661.653 M 1661.804 -0.151 29 43 0 FGGYVLSQHETEAPK 
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FIGURE 96 




ji 1 r 1 1 1 1 1 ^ 

34000 m/z 50000 
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FIGURE 97 




Note: Click on the H symbol to change column format. 
Measured Avg/ Computied Error ElResicliies Missed 
Mass(H) Mono Mass [ZI{Da) ScarU To Cut Peptide sequence 



873 


422 


M 


873 


402 


0 


021 


112 


119 


0 


FFGGDGFK 


924 


457 


M 


924 


437 


0 


020 


310 


316 


0 


YWEEMR 


1052 


510 


M 


1052 


532 


-0 


021 


310 


317 


1 


yWEEMRK 


1122 


402 


M 


1122 


443 


-0 


040 


399 


408 


0 


MEEEI4AGUGR 


1449 


853 


M 


1449 


866 


-0 


013 


409 


421 


0 


ILVRPSGTEPLLR 


1473 


709 


H 


1473 


677 


0 


032 


112 


124 


1 


FFGGDGFK LDDEK 


1530 


799 


M 


1530 


792 


. 0 


007 


12 


25 


0 


GEANLELTPELAFK 


1595 


692 


M 


1595 


706 


-0 


014 


230 


•245 


0 


ESGSAIGLAFDGDSDR 


1647 


869 


M 


1647 


871 


-0 


002 


358 


372 


0 


SLSELAAEVTIYPQK 


1661 


809 


M 


1661 


804 


0 


005 


29 


43 


0 


FGGYVLSQHETEAPK 


1693 


801 


M 


1693 


845 


-0 


044 


302 


316 


1 


AVT AVG DR YWEEMR 


1857 


907 


M 


1857 


917 


-0 


010 


159 


175 


1 


KYEGYLVSTGTPLDGMK 


2390 


233 


M 


2390 


239 


-0 


006 


246 


267 


1 


LIAVDENGDIVDGDKIMYIIGK 
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FIGURE 98 
SEQIDNO: 119 

ATGAAAGTAATAGATCAATTTAAAAATAAGAAAGTCCTTGTTTTAGGTT 
5 TGGCCAAGTCTGGTGAATCTGCAGCTCGTTTGTTGGACAAGCTAGGTGCCATTG 
TGACAGTAAATGATGGGAAACCTTTCGAGGACAATCCAGCTGCCCAAAGTTTG 
CTGGAAGAAGGGATCAAGGTCATTACAGGTGGCCATCCTTTGGAACTCTTGGAT 
GAAGAGTTTGCCCTTATGGTGAAAAATCCAGGTATCCCCTACAACAATCCCATG 
ATTGAAAAGGCTTTGGCCAAGGGAATTCCAGTCTTGACTGAGGTGGAATTGGCT 

10 TATTTGATTTCAGAAGCACCGATTATTGGTATCACAGGATCGAACGGTAAGACA 
ACCACAACGACTATGATTGGGGAAGTTTTGACTGCTGCTGGCCAACATGGTCTT 
TTATCAGGGAATATCGGCTATCCAGCTAGTCAGGTTGCTCAAATAGCATCAGAT 
AAGGACACGCTTGTTATGGAACTTTCTTCTTTCCAACTCATGGGTGTTCAAGAA 
TTCCATCCAGAGATTGCGGTTATTACCAACCTCATGCCAACTCATATCGACTAC 

1 5 C ATGGGTC ATTTTCGGAATATGT AGC AGCC AAGTGGAAT ATCC AG AAC AAG AT 
GACAGCAGCTGATTTCCTTGTCTTGAACTTTAATCAAGACTTGGCAAAAGACTT 
GACTTCCAAGACAGAAGCCACTGTTGTACCATTTTCAACACTTGAAAAGGTTGA 
TGGAGCTTATCTGGAAGATGGTCAACTCTACTTCCGTGGTGAAGTAGTCATGGC 
AGCGAATGAAATCGGTGTTCCAGGTAGCCACAATGTGGAAAATGCCCTTGCGA 

20 CTATTGCTGTAGCCAAGCTTCGTGATGTGGACAATCAAACCATCAAGGAAACTC 
TTTCAGCCTTCGGTGGTGTCAAACACCGTCTCCAGTTTGTGGATGACATCAAGG 
GTGTTAAATTCTATAACGACAGTAAATCAACTAATATCTTGGCTACTCAAAAAG 
CCTTGTCAGGATTTGACAACAGCAAGGTCGTCTTGATTGCAGGTGGTTTGGACC 
GTGGCAATGAGTTTGACGAATTGGTGCCAGACATTACTGGACTCAAGAAGATG 

25 GTCATCCTGGGTCAATCTGCAGAACGTGTCAAACGGGCAGCAGACAAGGCTGG 
TGTCGCTTATGTGGAGGCGACAGATATTGCAGATGCGACCCGCAAGGCCTATG 
AGCTTGCGACTCAAGGAGATGTGGTTCTTCTTAGTCCTGCCAATGCTAGCTGGG 
ATATGTATGCTAACTTTGAAGTACGTGGCGACCTCTTTATCGACACAGTAGCGG 
AGTTAAAAGAATAA 
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FIGURE 99 
SEQ ID NO: 120 

MKVroQFKNKKVLVLGLAKSGESAARLLDKLGAIVTVNDGKPFEDNPAAQ 
SLLEEGDCVITGGHPLELLDEEFALMVKNPGIPYNNPMIEKALAKGIPVLTEVELAYL 
ISEAPIIGITGSNGKTTTTTMIGEVLTAAGQHGLLSGNIGYPASQVAQIASDKDTLVM 
ELSSFQLMGVQEFHPELAVITNLMPTHBDYHGSFSEYVAAKWNIQNKMTAADFLVL 
NFNQDLAKDLTSKTEATWPFSTLEKVDGAYLEDGQLYFRGEWMAANEIGVPGS 
HNVENALATL\VAKLRDVDNQTIKETI^AFGGVKHRLQFVDDIKGVKFYNDSKST 
MLATQKALSGFDNSKVVLIAGGLDRGNEFDELWDITGLKKMVILGQSAERVKRA 
ADKAGVAWEATDIADATRKAYELATQGDVVLLSPANASWDMYANFEVRGDLFI 
DTVAELKE 
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FIGURE 100 
SEQIDNO: 121 

ATGAAAGTAATAGATCAATTTAAAAATAAGAAAGTCCTTGTTTTAGGTT 
5 TGGCCAAGTCTGGTGAATCTGCAGCTCGTTTGTTGGACAAGCTAGGTGCCATTG 
TGACAGTAAATGATGGGAAGCCTTTCGAGGACAATCCAGCTGCCCAAAGTTTG 
CTGGAAGAAGGGATCAAGGTCATTACAGGTGGCCATCCTTTGGAACTCTTGGAT 
GAAGAGTTTGCCCTTATGGTGAAAAATCCAGGTATCCCCTACAACAATCCCATG 
ATTGAAAAGGCTTTGGCCAAGGGAATTCCAGTCTTGACTGAGGTGGAATTGGCT 

1 0 TATTTGATTTC AGAAGC ACCGATTATTGGT ATC ACAGGATCGAACGGTAAGAC A 
ACCACAACGACTATGATTGGGGAAGTTTTGACTGCTGCTGGGCAACATGGTCTT 
TTATCAGGGAATATCGGCTATCCTGCCAGTCAGGTTGCTCAAATAGCATCAGAT 
AAGGATACGCTTGTTATGGAACTTTCTTCTTTCCAACTCATGGGTGTTCAAGAA 
TTCCATCCAGAGATTGCGGTTATTACCAACCTCATGCCAACTCATATCGACTAC 

1 5 C ATGGGTC ATTTTCGGAAT ATGT AGC AGCC AAGTGGAATATCCAGAAC AAGAT 
GACAGCAGCTGATTTCCTTGTCTTGAACTTTAATCAAGACTTGGCAAAAGACTT 
GACTTCCAAGACAGAAGCCACTGTTGTACCATTTTCAACACTTGAAAAGGTTGA 
TGGAGCTTATCTAGAAGATGGTCAACTCTACTTCCGTGGTGAAGTAGTCATGGC 
AGCGAATGAAATCGGTGTTCCAGGTAGCCACAATGTGGAAAATGCCCTTGCGA 

20 CTATTGCTGTAGCCAAGCTTCGTGGTGTGGACAATCAAACCATCAAGGAAACTC 
TTTCAGCCTTCGGTGGTGTCAAACACCGTCTCCAGTTTGTGGATGACATCAAGG 
GTGTTAAATTCTATAACGACAGTAAATCAACTAATATCTTGGCTACTCAAAAAG 
CCTTGTCAGGATTTGACAACAGCAAGGTCGTCTTGATTGCAGGTGGTTTGGACC 
GTGGCAATGAGTTTGACGAATTGGTGCCAGATATTACTGGACTCAAGAAGATG 

25 GTCATCCTGGGTCAATCTGCAGAACGTGTCAAACGGGCAGCAGACAAGGCTGG 
TGTCGCTTATGTGGAGGCGACAGATATTGCAGATGCGACCCGCAAGGCATATG 
AGCTTGCGACTCAAGGAGATGTGGTTCTTCTTAGTCCTGCCAATGCCAGCTGGG 
ATATGTATGCTAACTTTGAAGTACGTGGCGACCTCTTTATCGACACAGTAGCGG 
AGTTAAAAGAATAA 
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FIGURE 101 
SEQIDNO: 122 

MKVroQFKNKKVLVLGLAKSGESAARLLDKLGAIVTVNDGKPFEDNPAAQ 
5 SLLEEGIKVITGGHPLELLDEEFALMVKNPGIPYNNPMIEKALAKGIPVLTEVELAYL 
ISEAPIIGITGSNGKTTTTTMIGEVLTAAGQHGLLSGNIGYPASQVAQIASDKDTLVM 
ELSSFQLMGVQEFHPEIAVITNLNIPTHroYHGSFSEYVAAKWNIQNKMTAADFLVL 
NFNQDLAKDLTSKTEATVVPFSTLEKVDGAYLEDGQLYFRGEWMAANEIGVPGS 
HNVENALATIAVAKLRGVDNQTIKETLSAFGGVKHRLQFVDDIKGVKFYNDSKST 
1 0 NILATQKALSGFDNSKVVLIAGGLDRGNEFDELVPDITGLKKMVILGQS AERVKRA 
ADKAGVAYVEATDIADATRKAYELATQGDWLLSPANASWDMYANFEVRGDLFI 
DTVAELKE 
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FIGURE 102 
SEQ ID NO: 123 

Forward PCR Primer 

GCGGCGGCCCATATGAAAGTAATAGATCAATTTAAAAATAAG 



SEQ ID NO: 124 



Reverse PCR Primer 

GCGCGGATCCTTCTTTTAACTCCGCTACTGTG 
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FIGURE 103 

TABLE 19 Properties of UDP-N-acetylmuramoylalanine-D-glutamate ligase from S. 



pneumoniae 



TABLE 19 ~ UDP-N-acetylmuramoylalaniiie-D-glutamate ligase from S. pneumoniae — 
SEQ ID NO: 119-SEQ ID NO: 122 


Melting temperature C^C) of SEQ ID NO: 123 (forward PGR 
primer) 


70 


Restriction enzyme for SEQ ID NO: 123 (forward PGR primer) 


Ndel 


Melting temperature CC) of SEQ ID NO: 124 (reverse PGR 
primer) 


62 


Restriction enzyme for SEQ ED NO: 124 (reverse PGR primer) 


BamHI 


Number of nucleic acid residues in SEQ ID NO: 119 


1353 


Number of amino acid residues in SEQ ID NO: 120 


450 


Number of different nucleic acid residues between SEQ ID NO: 
119 and SEQ ID NO: 121 


10 


Number of different amino acid residues between SEQ ID NO: 
120 and SEQ ID NO: 122 


1 


Galculated molecular weight of SEQ ID NO: 120 polypeptide 
(kDa) 


48.5 


Galculated pi of SEQ ID NO: 120 polypeptide 


4.6 


Solubility of SEQ ID NO: 122 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


Approximately two 
thirds 


Solubility of SEQ ID NO: 122 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the G-terminus) 


Approximately two 
thirds 


Amoimt of purified selmet labeled polypeptide having SEQ ID 
NO: 122, prepared and purified as described in the 
Exemplification (mg/L of culture). The polypeptide so 
expressed and purified is His tagged and has the additional 
amino acid residues of SEQ ID NO: 1 at the N-terminus as 
described in EXAMPLE 6. 


3.6 


Amount of purified selmet labeled polypeptide having SEQ ID 
NO: 122 soluble in buffer, as described in EXAMPLE 8 (mg/ml 
of buffer) 


13.4 
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FIGURE 103-B 



TABLE 19 continued: Properties of UDP-N-acet>imuramoylalanlne-D-glutaniate ligase 
5 from S, pneumoniae 



TABLE 19 — UDP-N-acetylmuramoylalanine-D-glulamate ligase from S. pneumoniae -- 
SEQBDNO: 119-SEQIDNO: 122 


Z-score for the peptide fingerprint mapping analysis of 
polypeptide having SEQ ID NO: 122, determined as described in 
EXAMPLE 9 


5.3E-05 


Number of matched peptides in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 122, determined as 
described in EXAMPLE 9 


17 


Minimum sequence coverage in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 122, determined as 
described in EXAMPLE 9 


40 


Calculated molecular weight of SEQ ID NO: 120 polypeptide 
(Da), determined as described in EXAMPLE 10 


50510 


Experimental molecular weight of SEQ ID NO: 122 polypeptide 
(Da), determined as described in EXAMPLE 10 


50687 


Results of protein interaction study described in EXAMPLE 1 1, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. No interacting proteins were observed by using at 
least one of the methods described in those examples. 


Crystals of a selenomethionine-substituted polypeptide having the sequence of SEQ ID 
NO: 122, prepared and purified as described above and having a His tag, are obtained 
using the following conditions: 20% PEG 8000, sodium cacodylate pH 6.5, 0.2M calcium 
acetate. The crystals were prepared using the following method: 20**C, sitting drop, 13.4 
mg polypeptide per ml of solution. 
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FIGURE 104 

TABLE 20 Bioinformatic Analyses of UOP-N-acetylmuramoylalanine-D-glutamate 



ligase from S. pneumoniae 



TABLE 20 — UDP-N-acetylmuramoylalanine-D-glutamate ligase from S. pneumoniae — 
SEQ ID NO: 1 19-SEQ ID NO: 122 


COG Category 


Cell envelope biogenesis, outer 
membrane 


COG ID Number 


COG0771 


Is SEQ ID NO: 120 classified as an essential gene? 


yes 


Most closely related protein from PDB to SEQ ED 
NO: 120 


UDP-N-Acetylmuramoyl-L- 
Alanine: D-Glutamate (leeh) 


Source organism for closest PDB protein to SEQ ID 

NO: 120 


Escherichia coli 


e- value for closest PDB Protein to SEQ ID NO: 120 


5E-45 


% Identity between SEQ ID NO: 120 and the closest 
protein from PDB 


31 


% Positives between SEQ ID NO: 120 and the 
closest protein from PDB 


48 


Number of Protein Hits in the VGDB to SEQ ID 
NO: 120 


10 


Number of Microorganisms having VGDB Hits to 
SEQ ID NO: 120 


10 


Microorganisms having VGDB Hits to SEQ ID NO: 
120* 


[spne] [efae] [bsub] [saur] [hinf] 
[nmen] [paer] [rpxx] [bbur] [ctra] 


First predicted epitopic region of SEQ ID NO: 120: 
amino acid sequence, rank score, amino acid residue 
numbers 


SEQ ID NO: 136 :NKKVLVLGLA, 
1.208,9->18 


Second predicted epitopic region of SEQ ID NO: 
120: amino acid sequence, rank score, amino acid 
residue numbers 


SEQ ID NO: 137 :QGDVVLLSPA, 
1.201,415->424 


Third predicted epitopic region of SEQ ID NO: 120: 
amino acid sequence, rank score, fimino acid residue 
numbers 


SEQ ID NO: 138 :SKVVLIAG, 
L168,347->354 



5 Organisms are abbreviated as follows: ecoli = Eschericia coli; hpyl = Helicobacter 

pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 

10 
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FIGURE 105 




Note: click on the □ symbol to change column format. 
Measured Avg/ Computed Erior EiResidues Missed 
Mass(M) Mono Mass EI(Da) Start To Cut Peptide sequence 



811 


552 


M 


811 


553 


-0 


001 


12 


19 


0 


VLVLGLAK 


939 


559 


M 


939 


648 


-0 


089 


11 


19 


1 


KVLVLGLAK 


97 6 


456 


M 


976 


522 


-0 


067 


314 


321 


0 


LQFVDDIK 


1007 


465 


M 


1007 


547 


-0 


081 


1 


8 


1 


MKVIDQFK 


1007 


465 


M 


1007 


528 


-0 


063 


302 


311 


0 


ETLSAFGGVK 


1011 


562 


M 


1011 


607 


-0 


04 5 . 


349 


358 


0 


WLIAGGLDR 


1102 


520 


M 


1102 


580 


-0 


060 


375 


3 84 


0 


MVILGQSAER 


1269 


626 


M 


1269 


682 


-0 


056 


312 


321 


1 


HRLQPVDDIK 


1319 


640 


M 


1319 


697 


-0 


057 


438 


449 


0 


GDLPIDTVAELK 


1420 


697 


H 


1420 


744 


-0 


048 


236 


248 


0 


TEATWPFSTLEK 


1485 


691 


M 


1485 


728 


-0 


037 


. 79 


91 


0 


NPGIPYWNPMIEK 


1621 


787 


l-I 


1621 


794 


-0 


007 


392 


407 


0 


AG VAYVE ATDI ADATR 


1644 


772 


M 


1644 


778 


-0 


006 


249 


262 


0 


VDGAYLEDGQLYFR 


1749 


891 


M 


1749 


889 


0 


002 


392 


408 


1 


AGVAYVEATDIADATRK 


1773 


899 


M 


1773 


914 


-0 


015 


359 


374 


1 


GNEFDELVPDITGLKK 


2210 


14 5 


M 


2210 


164 


-0 


020 


59 


78 


0 


VITGGHPLELLDEEFALMVK 


3047 


412 


M 


3047 


511 


-0 


100 


236 


262 


1 


TEATWPFSTLEKVTX3AYLEDGQLYFR 


3229 


.453 


M 


3229 


538 


-0 


085 


409 


437 


0 


AYELATQGDWL,LS PANAS WDMYAl^ FEVR 
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1 28/3 1 1 



FIGURE 107 




1 r" 1 1 r-^ 

35000 m/z 55000 
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FIGURE 108 




Note: click on the El symbol to change column fomial*. 



Mecisiired Avg/ 


Computed 


Errox- 


[UResiciues 


Missed 


MHS 


s (M) 


Mono 


Mass 


□ (oa) 


SuacL 


To 


Cui 


Peptide sec]ueiice 


937 


.406 


M 


937 


.450 


-0 


.044 


340 


348 


0 


ALSGFDIISK 




.489 


M 


974 


.539 


-0 


.050 


331 


339 


0 


STIJILATQK 


976 


. 474 


M 


976 


. 522 


-0 


048 


314 


321 


0 


LQFVDDIK 


1007 


.461 


M 


1007 


547 


-0 


086 


1 


8 


1 


HKVIDQPK 


1007 


.461 


M 


1007 


528 


-0 


067 


302 


311 


0 


ETLSAFGGVK 


1011 


.552 


M 


1011 


607 


-0 


055 


349 


358 


0 


WLIAGGLDR 


1102 


.510 


H 


1102 


580 


-0 


070 


375 


384 


0 


MVILGQ.SAER 


1200 


.590 


M 


1200 


646 


-0 


055 


292 


301 


1 


LRDVDNQTIK 


1230 


. 591 


M 


1230 


675 


-0 


084 


374 


384 


1 


IU-IVILGQ.SAER 


1269 


. 632 


M 


1269 


682 


-0 


051 


312 


321 


1 


HRLQFVTDDIK 


1319 


. 642 


11 


1319 


697 


-0 


054 


438 


44 9 


0 


GDLFIDTVAELK 


1420 


. 677 


M 


1420 


744 


-0 


067 


23G 


248 


0 


TEATWPFSTLEK 


1435 


.693 


M 


1485 


728 


-0 


034 


79 


91 


0 


NPGIPYimPMIEK 


1621 


.747 


I-I 


1621 


794 


-0 


047 


392 


4 07 


0 


AG VA YV EATDI ADATR 


1645 


.758 


M 


1645 


819 


-0 


061 


359 


373 


0 


GNEFDELVPDITGLK 


1749 


.839 


M 


1749 


889 


-0 


050 


392 


408 


1 


AGVAYVE.i^TDIADATRK 


1773 


.919 


M 


1773 


914 


0 


005 


359 


374 


1 


GHEFDELVPDITGLKK 


1909 


.926 


M 


1909 


960 


-0 


034 


214 


230 


0 


HTAADFLVLHFNQDLAK 


1920 


.925 


M 


1920 


978 


-0 


054 


294 


311 


1 


DVDHQTI KETLSAFGGVK 


2006 


.914 


M 


2006 


990 


-0 


076 


388 


407 


1 


AADKAG VAYVEATDI ADATR 


2210 


- 166 


M 


2210 


164 


. 0 


001 


59 


78 


0 


VITGGHPLELLDEEFALMVK 


2639 


.367 


M 


2639 


416 


-0 


048 


349 


373 


1 


WLIAGGLDRGHEFDELVPOITGLK 


2860 


.469 


M 


2860 


474 


-0 


005 


263 


291 


0 


G E VVMAAIaI E IG V PG S liNVEN ALATI AVAK 


2924 


.471 


M 


2924 


511 


-0 


040 


31 


58 


0 


LG A I VTVN DGK PF EDN P AAQS LLEEG I K 
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FIGURE 109 
SEQIDNO: 139 

atggctaaagaaacattttatataacaaccccaatatactatcctagtgggaatt^ 
5 tataggacatgcatattctacagtggctggagatgttattgcaagatataagagaatgcaagga 
tatgatgttcgctatttgactggaacggatgaacacggtcaaaaaattcaagaaaaagct 
aagctggtaagacagaaattgaatatttggatgagatgattgctggaattaaaci^ 
taagcttgaaatttcaaatgatgattttatcagaacaactg;^ 
agcaagtgtttgaacgtttattaaagcaaggtgatatctatttaggtgaatatg^ 

10 tctgttccggatgaaacatactatacagagtcacaattagtagacccacaatacgaaaacggta 
aaattattggtggcaaaagtccagattctggacacgaagttgaactagttaaagaagaaagtta 
tttctttaatattagtaaatatacagaccgtttattagagttctatgac^ 
acaaccaccatcaagaaaaaatgaaatgattaacaacttcattaaaccaggact^ 
gctgtttcrcgtacatcatttaactggggtgtccatgttccgtctaatccaaaacatg 

1 5 gtttggattgatgcgttagttaactatatttcagcattaggctatttatc^ 
atttaacaaatactggccagcagatattcatttaatggctaaggaaattgtc 
ttatttggcctattttattgatggcattagacttaccgttacctaaaaaagtc^^ 
ggattttgatgaaagatggaaaaatgagtaaatctaaaggtaatgtcgtagaccctaatat^^ 
aattgatcgctatggtttagatgcracacgttattatctaatgcgtgaattaccat^ 

20 atggcgtatttacacctgaagcatttgttgagcgtacaaatttcgatctagcaaatgacttaggt 
aacttagtaaaccgtacgatttctatggttaataagtactttgatggcgaattaccagcgtat^ 
aggtccacttcatgaattagatgaagaaatggaagctatggctttagaaacagtgaaaagctac 
actgaaagcatggaaagtttgcaattttctgtggcattatctacggtatggaagtt^ 
aacgaataagtatattgacgaaacaacgccttgggtattagctaaggacgatagccaaaaagat 

25 atgttaggcaatgtaatggcrcacttagttgaaaatattcgttatgcagctgtat^ 
attcttaacacatgcgccgaaagagatttttgaacaattgaa^ 
aatttagtagtttagagcaatatggtgtgcitaatgagtcaattatggttact 
cctattttcccaagattggatagcgaagcggaaattgcatatatcaaagaatcaatc 
ctgctactaaagaggaaaaagaagagattcctagcaaaccrcaaatt^^ 

30 taaagttgaaattaaggcagcaacgattattgatgctgaacatgttaagaagtcagataagctt 
ttaaaaattcaagtagacttagattctgaacaaagacaaattgtatcaggaattgccaaat^ 
atacaccagatgatattattggtaaaaaagtagcagttgttactaacctgaaaccagctaaatt 
aatgggacaaaaatctgaaggtatgatattatctgctgaaaaagatggtgtattaacctt 
agtttaccaagtgcaattccaaatggtgcagtgattaaataa 
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FIGURE 110 
SEQ ID NO: 140 

MAKETFYITTPIYYPSGNLHIGHAYSTVAGDVIARYKRMQGYDVRYLTGTD 
5 EHGQKIQEKAQKAGKTEIEYLDEMIAGIKQLWAKLEISNDDFIRTTEERHKHVVEQ 
VFERLLKQGDIYLGEYEGWYSVPDETYYTESQLVDPQYENGKIIGGKSPDSGHEVE 
LVKEESYFFNISKYTDRLLEFYDQNPDFIQPPSRK:NEMIN]SIFDa>GLADLAVSRTSFN 
WGVHVPSNPKHWTVWroALVNYISALGYLSDDESLFNKYWPADfflU^AI^ 
HSIIWPILLMALDLPLPKKWAHGWILMKDGKMSKSKGNVVDPNILIDRYGLDATR 

10 YYLMRELPFGSDGVFTPEAFVERTNFDLANDLGNLVNRTISMVNKYFDGELPAYQ 
GPLHELDEEMEAMALETVKSYTESMESLQFSVALSTVWKFISRTNKYIDETTPWVL 
AKDDSQKDMLGNVMAHLVENmYAAVLLRPFLTHAPKJEIFEQLNINNPQFMEFSSL 
EQYGVLNESIMVTGQPKPIFPRLDSEAEIAYIKESMQPPATKEEKEEIPSKPQIDIKDF 
DKVEIKAATiroAEHVKKSDKLLKIQVDLDSEQRQIVSGIAKFYTPDDIIGKKVAVVT 

1 5 NLKP AKLMGQKSEGMILS AEKDGVLTLVSLPS AIPNGAVIK 
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FIGURE 111 
SEQIDNO: 141 

ATGGCTAAAGAAACATTTTATATAACAACCCCAATATACTATCCTAGTGGGAATTTACA 
5 TATAGGACATGCATATTCTACAGTGGCTGGAGATGTTATTGCAAGATATAAGAGAATGCAAGGA 
TATGATGTTCGCTATTTGACTGGAACGGATGAACACGGTCAAAAAATTCAAGAAAAAGCT 
AAGCTGGTAAGACAGAAATTGAATATTTGGATGAGATGATTGCTGGAATTAA^ 
TAAGCITGAAATTTCAAATGATGATTTTATCAGAACAACTGAAGi^ 

AGCAAGTGTTTGAACGTTTATTAAAGCAAGGTGATATCTATTTAGGTGAATATGAAGG^ 

10 TCTGTTCCGGATGAAACATACTATACAGAGTCACAATTAGTAGACCCACAATACGAAAACGGTA 
AAATTATTGGTGGCAAAAGTCCAGATTCTGGACACGAAGTTGAACTAGTTAAAGAAGAA^ 
TTTCTTTAATATTAGTAAATATACAGACCGTTTATTAGAGTTCTATGACCA^ 
ACAACCACCATCAAGAAAAAATGAAATGATTAACAACTTCATTAAACCAGGACTTGCT 
GCTGTTTCTCGTACATCATTTAACTGGGGTGTCCCTGTTCCGTCTAATCCAAAACATGT^ 

1 5 GTTTGGATTGATGCGTTAGTTAACTATATTTCAGCATTAGGCTATTTATCAG 

ATTTAACAAATACTGGCCAGCAGATATTCATTTAATGGCTAAGGAAATTGTGCGATTC^^ 
TTATTTGGCCTATTTTATTGATGGCATTAGACTTACCGTTACCTi^^ 
GGATTTTGATGAAAGATGGAAAAATGAGTAAATCTAAAGGTAATGTCGTAGACCCTAA 
AATTGATCGCTATGGTTTAGATGCTACACGTTATTATCTAATGCGTGAATTACCAT^ 

20 ATGGCGTATTTACACCTGAAGCATTTGTTGAGCGTACAAATTTCGATCTAGCAAATGAC^ 
AACTTAGTAAACCGTACGATTTCTATGGTTAATAAGTACTTTGATGGCGAATTACCAGCGT^ 
AGGTCCACTTCATGAATTAGATGAAGAAATGGAAGCTATGGCTTTAGAAACAGTGAAAAGCTAC 
ACTGAAAGCATGGAAAGTTTGCAATTTTCTGTGGCATTATCTACGGTATGGAAGTTTAT^ 
AACGAATAAGTATATTGACGAAACAACCCCTTGGGTATTAGCTAAGGACGATAGCCAAAAAGAT 

25 ATGTTAGGCAATGTAATGGCTCACITAGTTGAAAATATTCGTTATGCAGCTGTATTA 
ATTCITAACACATGCGCCGAAAGAGATTTTTGAACAATTGAACATTA^ 
AATTTAGTAGTTTAGAGCAATATGGTGTGCITAATGAGTCAATTATGGT^ 
CCTATTTTCCCAAGATTGGATAGCGAAGCGGAAATTGCATATATCAAAGAATCAATGCA^ 
CTGCTACTAAAGAGGAAAAAGAAGAGATTCCTAGCAAACCrrCAAATTGATATTAA^ 

30 TAAAGTTGAAATTAAGGCAGCAACGATTATTGATGCTGAACATGTTAAGAAGTCAGATAAGCTT 
TTAAAAATTCAAGTAGACTTAGATTCTGAACAAAGACAAATTGTATCAGGAATTGCCAA^ 
ATACACCAGATGATATTATTGGTAAAAAAGTAGCAGTTGTTACTAACCTGAAACCGGCTAAATT 
AATGGGACAAAAATCTGAAGGTATGATATTATCTGCTGAAAAAGATGGTGTATTAACC^ 
AGTTTACCAAGTGCAATTCCAAATGGTGCAGTGATTAAATAA 
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FIGURE 112 
SEQ ID NO: 142 

MAKETFYITTPIYYPSGNLHIGHAYSTVAGDVIARYKRMQGYDVRYLTGTD 
5 EHGQKIQEKAQKAGKTEIEYLDEMIAGIKQLWAKLEISNDDFIRTTEERHKHVVEQ 
VFERLLKQGDIYLGEYEGWYSVPDETYYTESQLVDPQYENGKIIGGKSPDSGHEVE 
LVKEESYFFMSKYTDRLLEFYDQNPDFIQPPSRKbffiMINNFIKPGLADLAVSRTSFN 
WGVPWSNPKHVVYVWroALVNYISALGYLSDDESLFNKYWPADIHLMAKEIVRF 
HSnWPILLMALDLPLPKKWAHGWILMKDGKMSKSKGhTVrvaDPNILlDRYGLDATR 

10 YYIMRELPFGSDGVFTPEAFVERTNFDLANDLGNLVNRTISMVNKYFDGELPAYQ 
GPUffiLDEEMEAMALETVKSYTESMESLQFSVAI^WWKFISRTNKYIDETTPWVL 
AKDDSQKDMLGNVMAHLVENIRYAAVLLRPFLTHAPKEIFEQLNINNPQFMEFSSL 
BQYGVLNESIMVTGQPKPIFPRLDSEAEIAYIKESMQPPATBCEEKEEIPSKPQIDIKDF 
DKVEIKAATIIDAEHVKKSDKLLKIQVDLDSEQRQIVSGIAKFYTPDDIIGBCKVAVVT 

1 5 NLKPAKLMGQKSEGMILS AEKDG VLTLVSLPS AIPNGAVnC 



0 



134/311 



FIGURE 113 
SEQ ID NO: 143 

Forward PGR Primer 

GCGGCGGCCCATATGAGTACATTAGAACAAACAATAG 



SEQ ID NO: 144 



Reverse PGR Primer 

GCGCGGATCCTTAATAGGCTTTGAGGGGGGC 
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FIGURE 114 



TABLE 21 Properties of methionyl-tRNA synthetase from S. aureus 



TABLE 21 methionyl-tRNA synthetase from S. aureus ~ SEQ ID NO: 139-SEQ ED 
NO: 142 


Melting temperature ^C) of SEQ ID NO: 143 (forward PGR 

primer) 


64 


Restriction enzyme for SEQ ID NO: 143 (forward PGR primer) 


Ndel 


Melting temperature (°G) of SEQ ID NO: 144 (reverse PGR 
primer) 


58 


Restriction enzyme for SEQ ID NO: 144 (reverse PGR primer) 


BamHI 


Number of nucleic acid residues in SEQ LD NO: 139 


1974 


Number of amino acid residues in SEQ ID NO: 140 


657 


Number of different nucleic acid residues between SEQ ID NO: 
139 and SEQ ID NO: 141 


3 


Number of different amino acid residues between SEO ID NO* 
140 and SEQ ID NO: 142 


1 


Calculated molecular weight of SEO ID NO: 140 DolvDentide 

^XA«ii^V%/VAi AXA^^XW%/lf»-Xfti«X T ▼ ^/X fWI X ^ X^X Ih^Xa^^^ 1 B ^ X ^ • X ^^^^X f ^^^^1^ V^W-^^ 

(kDa) 


73.1 


Calculated pi of SEQ ID NO: 140 polypeptide 


4.8 


Solubilitv of SEO ID NO* 142 nolvnentide determined as 

described in EXAMPLE 2 (with the His tag at the N-terminus) 


Annroachinff 100% 


Amount of purified polypeptide having SEQ ID NO: 142, 

nrpnarpH anH mirifiPfl Hp^spriVipH in tViP Pxprnnlificjitinn (vn^/l . 

L/XwLICU^VX CLIIVI LILUXXlwvi CiO UlwOwX IL^wVJ. Ill IXIW Ji_i«WV.<lii^ll XlV/dllV/Xl ^XXlgf 

of culture). The polypeptide so expressed and purified is His 
tagged and has the additional amino acid residues of SEQ ID 
NO* 1 at the N- terminus as described in EXAMPLE 6 

X ^ Vi^ • X ext. kXlV)' X^ LVX XXXXXXIXO CXO VXVOV^X X V^vX XXX X^^l^ >_LTXX X_/.l^ 


4.9 


Amount of purified polypeptide having SEQ ID NO: 142 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


10.9 


Z-score for the peptide fingerprint mapping analysis of 
polypeptide having SEQ ID NO: 142, determined as described in 
EXAMPLE 9 


1.7E-10 


Number of matched peptides in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 142, determined as 
described in EXAMPLE 9 


28 


Minimum sequence coverage in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 142, determined as 
described in EXAMPLE 9 


46 


Results of protein interaction study described in EXAMPLE 11, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. No interacting proteins were observed by using at 
least one of the methods described in those examples. 
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TABLE 22 Bioinformatic Analyses of methionyl-tRNA synthetase from S. aureus 



TABLE 22 -- methionyl-tRNA synthetase from S. aureus - SEQ ID NO: 139-SEQ ID NO: 
142 


COG Category 


Translation, ribosomal structure, and biogenesis 


COG ID Number 


COG0143 


Is SEO ID NO- 140 classified as an 
essential gene? 


yes 


Most closelv related nrotein from PDB to 
SEQ ID NO: 140 


Methionvl-tRNA Svnthetase TlaSh't 

XTXV/ kXXXV^XX T X hX^^^xX T XXULXWIkUli7W, t X MWX J f 


Source organism for closest PDB nrotein 
to SEQ ED NO: 140 


TJiermtis nauciticus 


e-valtie for closest PDB Protein to 55EO 
ID NO: 140 


lE-102 


% Identity between SEQ ID NO: 140 and 
the closest protein from PDB 


38 


% Positives between SEQ ID NO: 140 
and the closest protein from PDB 


57 


Number of Protein Hits in the VGDB to 

X^UXXXL/wX VX X 1V,/LWXXX XXXI.O XxX UXw V VJX^X^ LKJ 

SEQ ID NO: 140 


14 


Number of Microorganisms having 
VGDB Hits to SEQ ID NO: 140 


11 


Microorganisms having VGDB Hits to 
SEQ ID NO: 140^ 


[saur] [bsub][efae] [spne] [ecoH] [hpyl] 
[rpxx] [mgen] [bbur] [paer] [nmen] 


First predicted epitopic region of SEQ ID 
NO: 140: amino acid sequence, rank 
score, amino acid residue numbers 


SEQ ID NO: 145 :WGVHVPSNPKHVVYVW- 
IDALVNYISALGYL, 1.209,222->251 


Second predicted epitopic region of SEQ 
ID NO: 140: amino acid sequence, rank 
score, amino acid residue numbers 


SEQ ID NO: 146 :DGVLTLVSLPSAIPNGA, 
1.205,638->654 


Third predicted epitopic region of SEQ 
ID NO: 140: amino acid sequence, rank 
score, amino acid residue numbers 


SEQ ID NO: 147 :HKHVVEQVFERLLKQG- 
DIYLGE, 1.173,101->122 



Organisms are abbreviated as follows: ecoli = Eschericia coli; hpyl = Helicobacter 
5 pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 
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FIGURE 116 




Note: click on the El symbol to change column format. 



Measured 


Avg/ 


Computed 


Eri-or 


□Res 


sidues 


Missed 


Mass (M) 


Mono 


Mass 


□ (Da) 


Start To 


Cut Peptide sequence 


992 


.327 


M 


992 


.517 


-0 


.190 


557 


564 


1 


DFDKVEIK 


1141 


.443 


M 


1141 


.588 


-0 


.145 


103 


111 


0 


HWEQVFER 


1167 


.437 


M 


1167 


.581 


-0 


.144 


601 


610 


0 


FYTPDDIIGK 


1201 


.463 


M 


1201 


. 593 


-0 


.131 


583 


592 


0 


IQVDLDSEQR 


1220 


.475 


M 


1220 


. 603 


-0 


.129 


86 


95 


0 


LEISNDDFIR 


1250 


.487 


M 


1250 


.639 


-0 


152 


522 


532 


0 


LDSEAEIAYIK 


1295 


.544 


M 


1295 


.635 


-0 


091 


155 


166 


0 


SPDSGHEVELVK 


1295 


.544 


M 


1295 


.675 


-0 


131 


601 


611 


1 


FYTPDDIIGKK 


1323 


571 


M 


1323 


714 


-0 


143 


314 


325 


0 


GNWDPNILIDR 


1328 


543 


M 


1328 


742 


-0 


199 


295 


305 


1 


KVFAHGWILMK 


1406 


612 


M 


1406 


741 


-0 


129 


101 


111 


1 


HKHWEQVFER 


1434 


608 


M 


1434 


739 


-0 


131 


434 


445 


0 


YIDETTPWVLAK 


1538 


746 


M 


1538 


841 


-0 


095 


312 


325 


1 


SKGNWDPNILIDR 


1568 


667 


M 


1568 


773 


-0 


106 


218 


231 


0 


TS FNWGVHVPSNPK 


1623 


713 


M 


1623 


806 


-0. 


093 


67 


80 


0 


TEIEYLDEMIAGIK 


1674 


777 


M 


1674 


832 


-0 


055 


356 


370 


0 


TNFDLANDLGNLVNR 


1695 


909 


M 


1696 


006 


-0 


097 


612 


627 


1 


VAWTNLK PAK LMGQ K 


1695 


909 


M 


1695 


982 


-0 


073 


466 


480 


0 


YAAVLLRPFLTHAPK 


1710 


778 


M 


1710 


854 


-0. 


076 


451 


465 


0 


DMLGNVMAHLVENI R 


1781 


844 


M 


1781 


940 


-0. 


096 


542 


556 


1 


EEKEEIPSKPQIDIK 


1879 


906 


M 


1879. 


959 


-0 . 


053 


64 


80 


1 


AGKTEIEYLDEMIAGIK 


1995 


904 


M 


1995 


957 


-0. 


053 


338 


355 


0 


ELPFGSDGVFTPEAFVER 


2077 


965 


M 


2078. 


010 


-0. 


045 


181 


197 


0 


LLEFYDQNPDFIQPPSR 


2100 


053 


M 


2100 


095 


-0. 


042 


314 


332 


1 


GNWD PN I L I DR YG LDATR 


2206 


039 


M 


2206. 


105 


-0. 


066 


181 


198 


1 


LLEFYDQNPDFIQPPSRK 


2229 


123 


M 


2229. 


193 


-0. 


070 


198 


217 


1 


KNEMINNFIKPGLADLAVSR. 


2284 


021 


M 


2284. 


093 


-0. 


072 


-446 


465 


1 


DDSQKDMLGNVMAHLVENI R 


2370 


206 




2370. 


267 


-0. 


061 


54 5 


564 


2 


EEI PSKPQIDIKDFDKVEIK 


2540 


182 


M 


2540. 


206 


-0. 


024 


155 


176 


1 


SPDSGHEVELVKEESYFFNISK 


3525 


835 


M 


3525. 


755 


0. 


080 


4 


35 


0 


ETFYITTPIYYPSGNLHIGHAYSTVAGDVIAR 
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FIGURE 117 
SEQIDNO: 148 

ATGACGAATGTATTAATTGAAGATTTAAAATGGAGAGGTCTTATTTATC 
5 AACAAACTGATGAACAAGGTATTGAAGATTTATTAAATAAAGAACAAGTGACG 
TTATACTGCGGTGCCGATCCAACGGCAGATAGTTTACATATTGGTCACTTACTA 
CCATTCTTAACATTAAGACGTTTTCAAGAACATGGACATCGTCCTATCGTTTTA 
ATTGGCGGTGGTACAGGTATGATTGGTGATCCATCAGGTAAATCAGAAGAACG 
TGTGCTACAAACAGAAGAACAAGTAGATAAAAATATCGAAGGTATTAGTAAGC 

10 AAATGCACAATATTTTTGAATTTGGAACAGACCATGGTGCAGTGCTTGTTAATA 
ATAGAGACTGGTTAGGACAAATCTCATTAATTAGTTTTTTACGTGACTATGGTA 
AACACGTCGGCGTTAATTACATGTTAGGTAAAGATTCAATCCAAAGTCGTTTAG 
AACATGGTATTTCATATACAGAATTCACATACACGATTTTACAAGCTATTGATT 
TCGGTCATTTGAATAGAGAATTGAATTGTAAGATTCAAGTAGGTGGATCAGATC 

1 5 AATGGGGTAATATC ACAAGTGGTATTGAATTAATGCGTCGTATGTATGGTC AAA 
CAGACGCATACGGTTTAACTATTCCGCTTGTAACTAAATCAGATGGTAAGAAAT 
TTGGTAAGTCTGAGTCAGGTGCTGTTTGGTTAGATGCTGAAAAAACAAGTCCTT 
ATGAATTTTATCAATTCTGGATTAATCAATCAGACGAAGATGTAATTAAATTCT 
TAAAATACTTTACTTTCTTAGGAAAAGAAGAAATTGATCGCTTAGAACAATCTA 

20 AAAATGAAGCACCGCATTTACGTGAAGCTCAAAAAACATTAGCTGAAGAAGTA 
ACTAAATTTATTCATGGTGAAGATGCATTAAATGATGCAATCCGTATTTCACAA 
GCATTATTTAGTGGTGATTTAAAATCATTATCAGCGAAAGAATTAAAAGATGGA 
TTTAAAGATGTGCCTCAAGTGACATTATCAAATGACACAACAAATATCGTTGAA 
GTCCTTATTGAAACAGGCATTTCTCCTTCTAAACGACAAGCACGTGAAGATGTT 

25 AACAATGGTGCGATTTATATTAATGGTGAGAGACAACAAGATGTTAATTATGCT 
TTAGCACCAGAAGATAAAATTGATGGCGAATTTACGATTATTCGTCGCGGTAAG 
AAAAAATACTTCATGGTTAACTATCAATAA 
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FIGURE 118 
SEQ JD NO: 149 

MTNVLIEDLKWRGLIYQQTDEQGIEDLLNKEQVTLYCGADPTADSLHIGHL 
5 LPFLTLRRFQEHGHRPIVLIGGGTGMIGDPSGKSEERVLQTEEQVDKNIEGISKQMH 
NIFEFGTDHGAVLVNNRDWLGQISLISFLRDYGKHVGVNYMLGKDSIQSRLEHGIS 
YTEFTYTILQAIDFGHLNRELNCKIQVGGSDQWGNITSGIELMRRMYGQTDAYGLT 
IPLVTKSDGKKFGKSESGAVWLDAEKTSPYEFYQFWINQSDEDVIKFLKYFTFLGK 
EEIDRLEQSKNEAPHLREAQKTLAEEVTKFIHGEDALNDAIRISQALFSGDLKSLSA 
1 0 KELKDGFKI)VPQVTLSNDTTNIVEVLffiTGISPSKRQAREDV>nsrGAIYINGERQQDV 
NYALAPEDKIDGEFTIIRRGKKKYFMVNYQ 
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FIGURE 119 
SEQIDNO: 150 

ATGACGAATGTATTAATTGAAGATTTAAAATGGAGAGGTCTTATTTATC 
5 AACAAACTGATGAACAAGGTATTGAAGATTTATTAAATAAAGAACAAGTGACG 
TTATACTGCGGTGCCGATCCAACGGCAGATAGTTTACATATTGGTCACTTACTA 
CCTTTCTTAACATTAAGACGTTTTCAAGAACATGGACATCGTCCTATCGTTTTAA 
TTGGCGGTGGTACTGGTATGATTGGTGATCCATCAGGTAAATCAGAAGAACGT 
GTGCTACAAACAGAAGAACAAGTAGATAAAAATATCGAAGGTATTAGTAAGCA 

10 AATGCACAATATTTTTGAATTTGGAACAGACCATGGTGCAGTGCTTGTTAATAA 
TAGAGACTGGTTAGGACAAATCTCATTAATTAGTTTTTTACGTGACTATGGTAA 
ACACGTCGGCGTTAATTACATGTTAGGTAAAGATTCAATCCAAAGTCGTTTAGA 
ACATGGTATTTCATATACAGAATTCACATACACGATTTTACAAGCTATTGATTT 
CGGTCATTTGAATAGAGAATTGAATTGTGAGATTCAAGTAGGTGGATCAGATC 

1 5 AATGGGGTAATATC AC AAGTGGTATTGAATT AATGCGTCGTATGTATGGTC AAA 
CAGACGCATACGGTTTAACTATTCCGCTTGTAACTAAATCAGATGGTAAGAAAT 
TTGGTAAGTCTGAGTCAGGTGCTGTTTGGTTAGATGCTGAAAAAACAAGTCCTT 
ATGAATTTTATCAATTCTGGATTAATCAATCAGACGAAGATGTAATTAAATTCT 
TAAAATACTTTACTTTCTTAGGAAAAGAAGAAATTGATCGCTTAGAACAATCTA 

20 AAAATGAAGCACCGCATTTACGTGAAGCTCAAAAAACATTAGCTGAAGAAGTA 
ACTAAATTTATTCATGGTGAAGATGCATTAAATGATGCAATCCGTATTTCACAA 
GCATTATTTAGTGGTGATTTAAAATCATTATCAGCGAAAGAATTAAAAGATGGG 
TTTAAAGATGTGCCTCAAGTGACATTATCAAATGACACAACAAATATCGTTGAA 
GTCCTTATTGAAACAGGCATTTCTCCTTCTAAACGACAAGCACGTGAAGATGTT 

25 AACAATGGTGCGATTTATATTAATGGTGAGAGACAACAAGATGTTAATTATGCT 
TTAGCACCAGAAGATAAAATTGATGGCGAATTTACGATTATTCGTCGCGGTAAG 
AAAAAATACTTCATGGTTAACTATCAATAA 
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FIGURE 120 
SEQIDNO:151 

MTNVLIEDLKWRGLIYQQTDEQGIEDLLNKEQVTLYCGADPTADSLHIGHL 
5 LPFLTLRRFQEHGHRPIVLIGGGTGMIGDPSGKSEERVLQTEEQVDKNIEGISKQMH 
NIFEFGTDHGAVLVNNRDWLGQISLISFLRDYGKHVGVNYMLGKDSIQSRLEHGIS 
YTEFTYTILQAIDFGHLNRELNCEIQVGGSDQWGNITSGIELMRRMYGQTDAYGLTI 
PLVTKSDGKKFGKSESGAVWLDAEKTSPYEFYQFWINQSDEDVIKFLKYFTFLGKE 
EIDRLEQSKNEAPHLREAQKTLAEEVTKFIHGEDALNDAIRISQALFSGDLKSLSAK 
10 ELKDGFKDVPQVTLSNDTTNIVEVLIETGISPSKRQAREDVNNGAIYINGERQQDVN 
YALAPEDKIDGEFTIIRRGKKKYFMVNYQ 
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FIGURE 121 
SEQIDNO: 152 

Forward PCR Primer 

GCGGCGGCCCATATGGGCACGACCAAACACAG 



SEQIDNO: 153 



Reverse PCR Primer 

GCGCGGATCCTTAGATATGATCAAAAATGATCTCAG 
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FIGURE 122 

TABLE 23 Properties of t>'rosyI-tRNA synthetase from S. aureus 



TABLE 23 - tyrosyl-tRNA synthetase from S. aureus - SEQ ID NO: 148-SEQ ID NO: 
151 


Meltine temoerature (°0 of SEO ID NO: 152 f forward PGR 

primer) 


62 


Restriction enzvme for SEO ID NO* 152 f forward PGR Drimer") 


Ndel 


Meltine temDerature CC\ of SEO ID NO* 153 (reverse PGR 
primer) 


60 


Restriction enzvme for SEO ID NO* 153 (reverse PGR orimer^ 

X^X/k7 (fX X kX VX X XkXXA^ T XX X%^ X V/X 1 X ^ • X IX ▼ X^X kJXa/ X ^.^X X. ^^X XXXXXgrX F 


BamHI 

Mm^ VAX XXX. X X 


Number of nucleic acid residues in SEQ ID NO: 148 


4 


Nxmiber of amino acid residues in SEQ ID NO: 149 


1 


Number of different nucleic acid residues between SEQ ID NO: 
148 and SEQ ID NO: 150 


1263 


149 and SEQ ID NO: 151 


420 


f^jilpiilsitpH nrirtlf*piiljiT wf*i ofit nfSPO 111 N^O* 1^0 nolvnP'ntiHp 

(kDa) 


46 8 


Calculated pi of SEQ ID NO: 149 polypeptide 


4.9 


ouiUDiiiiy ui i3^v^ xU ]lH\J» ld l puiypcpiiuc, ucici iiiincu do 
described in EXAMPLE 2 (witti the His tag at the N-terminus) 


/\pprud.diiiig 1 yjK/ /o 


Amount of purified polypeptide having SEQ ID NO: 151, 
prcpdrcu. cuiu puniieu ds uescriDeu. in me ij#xcmpiiiicd,iiun ^mg/i^ 
of culture). The polypeptide so expressed and purified is His 
tagged and has the additional amino acid residues of SEQ ID 

iNV^. 1 ciX, LllC IN "IdilllllU.a do LLCov^IlUCU 111 £Z«yVrVLV±x L^iZ« LI. 


11.8 


Amount of purified polypeptide having SEQ ID NO: 151 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


24.9 


Z-score for the peptide fingerprint mapping analysis of 
polypeptide having SEQ ID NO: 151, determined as described in 
EXAMPLE 9 


6.8E-06 


Number of matched peptides in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 151, determined as 
described in EXAMPLE 9 


22 


Minimum sequence coverage in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 151, determined as 
described in EXAMPLE 9 


66 


Results of protein interaction study described in EXAMPLE 11, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. The identity of interacting proteins identified by 
using at least one of the methods described in those examples are: 45 and 66 kDa 
unidentified proteins. 
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FIGURE 123 



TABLE 24 Bioinformatic Analyses of tyrosyl-tRN A synthetase from S. aureus 



TABLE 24 - tyrosyl-tRNA synthetase from S. aureus - SEQ ID NO: 148-SEQ ID NO: 
151 


COG Category 


Translation, ribosomal structure, and 

hio^^enesis 


COG ED Number 


COG0162 


gene? 


yes 


IVfo^t rlo^f Iv rpl atftH "nrntftin froTn PT^R tn 

1V1.V/01 V/lWO^l^ l^ICltwU. I^AK^twAlA XlV/111 J. kV/ 

SEQ ID NO: 149 


Tvrosvl-tRNA Svnthetase f liiH 


ibJ\^LU.\i^w V^l. J.1 Oil 1 lV/1 wlVt/OWOL X L/lvlV/lll i\J 

SEQ ID NO: 149 




e- value for closest PDB Protein to SEO ID 
NO: 149 


0 


% Identity between SEQ ID NO: 149 and the 

closest nrotein from PF)T^ 

wlVrOwOl> L^XV^I>V>111 XXV^lll X X^X^ 


100 


% Positives between SEQ ID NO: 149 and 
the closest protein from PDB 


100 


Number of Protein Hits in the VGDB to SEO 

X^Ullll^V/X \J1. X XV.^tWXlA XXltO All UXw V VJA-^J-V WJ kJX— 

ID NO: 149 


16 

X VF 


Number of Microorganisms having VGDB 
Hits to SEO ID NO* 149 


13 


Microorganisms having VGDB Hits to SEQ 
ID NO: 149^ 


[saur] [bsub] [efae] [spne] [ecoli] [nmen] 
[bbur] [rpxx] [ctra] [paer] [mgen] [hinfj [hpyl] 


First predicted epitopic region of SEQ ID 
NO: 149: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 154 :ADSLHIGHLLPFLTLR, 
1.152,43->58 


Second predicted epitopic region of SEQ ID 
NO: 149: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 155 :KEQVTLYCGAD, 
1.15,30->40 


Third predicted epitopic region of SEQ ID 
NO: 149: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 156 :IVEVLIETG, 1.146,355- 
>363 



^Organisms are abbreviated as follows: ecoli = Eschericia coli; hpyl = Helicobacter 
5 pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 
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FIGURE 124 




Note: click on the 13 symbol to change column format. 
Measured Avg/ Computed Error EiResidues Missed 
Hass<M) Mono Mass El (Da) Start To Cut Peptide sequence 



1116 


.739 


M 


1116 


.574 


0 


.165 


143 


1177 


.772 


M 


1177 


.634 


0 


.139 


319 


1218 


.822 


M 


1218 


.672 


0 


.151 


400 


1290 


722 


M 


1290 


.609 


0 


.114 


235 


1345 


756 


M 


1345 


.708 


0 


.048 


294 


1420 


802 


M 


1420 


.742 


0 


.060 


282 


1469 


.807 


M 


1469 


.726 


0 


.081 


306 


1516 


847 


M 


1516 


.755 


0 


.092 


270 


1516 


847 


M 


1516 


807 


0 


041 


1 


1546 


940 


M 


1546 


850 


0 


090 


126 


1802 


967 


M 


1802 


909 


0 


058 


143 


1869 


996 


M 


1869 


954 


0 


042 


210 


1929 


043 


M 


1929 


004 


0 


038 


89 


2026 


061 


M 


2026 


055 


0 


007 


209 


2076 


044 


M 


2076 


036 


0 


008 


13 


2102 


083 


M 


2102 


067 


0 


016 


.270 


2298 


04 5 


M 


2298 


095 


-0 


050 


106 


2341. 


080 


M 


2341 


190 


-0 


110 


298 


2508. 


041 


M 


2508 


147 


-0 


107 


247 


2534. 


124 


M 


2534 


264 


-0 


140 


387 


2559. 


207 


M 


2559 


300 


-0. 


094 


60 


2690. 


226 


M 


2690 


365 


-0 


139 


387 


2937. 


288 


M 


2937 


465 


-0 


177 


159 



152 


0 


HVGVNYMLGK 


329 


0 


ISQALFSGDLK 


409 


1 


IDGEFTIIRR 


246 


0 


SESGAVWLDAEK 


305 


1 


EAQKTLAEEVTK 


293 


1 


LEQSKNEAPHLR 


318 


0 


FIHGEOALNDAIR 


281 


1 


YFTFLGKEEIDR 


■ 12 


1 


MTNVLIEDLKWR 


138 


0 


DWLGQISLISFLR 


158 


1 


HVGVNYMLGKDS IQSR 


226 


0 


MYGQTDAYGLTIPLVTK 


105 


1 


VLQTEEQVDKNIEGISK 


226 


1 


RMYGQTDAYGLTI PLVTK 


30 


0 


GLIYQQTDEQGIEDLLNK 


286 


2 


YFTFLGKEEIDRLEQSK 


125 


0 


QMHNI FEFGTDHG AVLVNNR 


318 


1 


TLAEEVTKFIHGEDALNDAIR 


266 


0 


TSPYEFYQFWINQSDEDVIK 


408 


1 


QQDVNYALAPEDKIDGEFTI IR 


84 


0 


FQEHGHRPIVLIGGGTGMIGDPSGK 


409 


2 


QQDVNYALAPEDKIDGEFTI IRR 


183 


0 


LEHG I S YTEFTYTI LQ AI DFGHIiNR 
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FIGURE 125 
SEQIDNO: 157 

ATGATTAAAATACCTAGAGGGACGCAGGATATTTTACCTGAAGATTCAA 
5 AGAAATGGCGTTACATTGAAAATCAATTAGATGAATTAATGACATTTTATAATT 
ATAAAGAAATAAGAACACCAATTTTTGAAAGTACAGATCTTTTTGCAAGAGGT 
GTTGGTGATTCAACCGATGTCGTACAAAAAGAAATGTATACATTTAAAGATAA 
AGGCGATAGAAGTATTACATTAAGACCTGAGGGAACAGCTGCAGTTGTGCGTT 
CATATATTGAACATAAAATGCAAGGTAATCCAAACCAACCAATTAAACTTTATT 

10 ACAATGGACCGATGTTTAGATATGAACGTAAGCAAAAAGGACGCTATCGTCAA 
TTTAATCAATTTGGTGTAGAAGCTATTGGTGCTGAAAATCCTAGCGTAGATGCA 
GAAGTATTAGCTATGGTTATGCATATTTATCAATCATTTGGATTAAAACATTTA 
AAGCTTGTTATTAATAGTGTAGGGGATATGGCGTCTCGAAAAGAATATAACGA 
AGCGTTAGTGAAACACTTTGAACCAGTAATTCATGAATTTTGTTCAGATTGTCA 

1 5 ATC ACGTTTGC ATAC AAATCCG ATGCGAATTTTGGATTGTAAAGTAG ACCGTG A 
TAAAGAAGCGATTAAGACTGCACCTAGAATCACTGATTTCTTAAATGAGGAAT 
CTAAGGCATATTATGAACAAGTAAAAGCTTATTTAGATGATTTAGGTATTCCAT 
ATATTGAAGATCCTAACTTAGTTCGTGGATTGGATTATTATACACATACAGCAT 
TTGAATTAATGATGGATAACCCTAACTATGATGGTGCCATTACAACGCTTTGTG 

20 GTGGTGGCCGTTATAATGGTTTATTAGAATTGCTAGATGGTCCAAGTGAAACAG 
GTATTGGTTTTGCGCTAAGTATAGAACGATTATTGCTTGCACTTGAAGAAGAAG 
GTATCGAATTAGATATTGAAGAAAACTTAGATTTATTCATTGTTACAATGGGTG 
ATCAAGCAGATCGATATGCTGTGAAGCTATTAAATCATTTGAGACATAATGGTA 
TTAAAGCAGATAAAGACTATTTACAGCGTAAAATTAAAGGACAAATGAAACAA 

25 GCAGACCGTTTAGGTGCCAAGTTTACAATCGTTATTGGTGATCAAGAATTAGAA 
AATAATAAAATCGATGTTAAAAATATGACAACTGGTGAATCTGAAACAATTGA 
ATTAGACGCATTAGTCGAATATTTTAAGAAGTAG 
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FIGURE 126 
SEQIDNO: 158 

MIKIPRGTQDILPEDSKKWRYffiNQLDELMTFYNYKEIRTPIFESTDLFARGV 
5 GDSTDVVQKEMYTFKDKGDRSITLRPEGTAAVVRSYIEHKMQGNPNQPIKLYYNG 
PMFRYERKQKGRYRQFNQFGVEAIGAENPSVDAEVLAMVMHIYQSFGLKHLKLVI 
NSVGDMASRKEYNEALVKHFEPVIHEFCSDCQSRLHTNPMRILDCKVDRDKEAIKT 
APRITDFLNEESKAYYEQVKAYLDDLGIPYffiDPNLVRGLDYYTHTAFELMMDNPN 
YDGAITTLCGGGRYNGLLELLDGPSETGIGFALSffiRLLLALEEEGIELDffiENLDLFI 
1 0 VTMGDQADRY A\^LNHLRHNGIKADKI) YLQRKIKGQMKQADRLG AKFTIVIGD 
QELENNKIDVKNMTTGESETIELDALVEYFKK 
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FIGURE 127 
SEQIDNO: 159 

ATGATTAAAATACCTAGAGGGACGCAGGATATTTTACCTGAAGATTCAA 
5 AGAAATGGCGTTACATTGAAAATCAATTAGATGAATTAATGACATTTTATAATT 
ATAAAGAAATAAGAACACCAATTTTTGAAAGTACAGATCTTTTTGCAAGAGGT 
GTTGGTGATTCAACCGATGTCGTACAAAAAGAAATGTATACATTTAAAGATAA 
AGGCGATAGAAGTATTACATTAAGATCTGAAGGAACAGCTGCAGTTGTGCGTT 
CATATATTGAACATAAAATGCAAGGTAATCCAAACCAACCAATTAAACTTTATT 

10 ACAATGGACCGATGTTTAGATATGAACGTAAGCAAAAAGGACGCTATCGTCAA 
TTTAATCAATTTGGTGTAGAAGCTATTGGTGCTGAAAATCCTAGCGTAGATGCA 
GAAGTATTAGCTATGGTTATGCATATTTATCAATCATTTGGATTAAAACATTTA 
AAGATTGTTATTAATAGTGTAGGGGATATGGCGTCTCGAAAAGAATATAACGA 
AGCGTTAGTGAAACACTTTGAACCAGTAATTCATGAATTTTGTTCAGATTGTCA 

1 5 ATCACGTTTGC ATAC AAATCCGATGCGAATTTTGG ATTGT AAAGTAGACCGTGA 
TAAAGAAGCGATTAAGACTGCACCTAGAATCACTGATTTCTTAAATGAGGAAT 
CTAAGGCATATTATGAACAAGTAAAAGCTTATTTAGATGATTTAGGTATTCCAT 
ATATTGAAGATCCTAACTTAGTTCGTGGATTGGATTATTATACACATACAGCAT 
TTGAATTAATGATGGATAACCCTAACTATGATGGTGCCATTACAACGCTTTGTG 

20 GTGGTGGCCGTTATAATGGTTTATTAGAATTGCTAGATGGTCCAAGTGAAACAG 
GTATTGGTTTTGCGCTAAGTATAGAACGATTATTGCTTGCACTTGAAGAAGAAG 
GTATCGAATTAGATATTGAAGAAAACTTGGATTTATTCATTGTTACAATGGGTG 
ATCAAGCAGATCGATATGCTGTGAAGCTATTAAATCATTTGAGACATAATGGTA 
TTAAAGCAGATAAAGACTATTTACAGCGTAAAATTAAAGGACAAATGAAACAA 

25 GCAGACCGTTTAGGTGCCAAGTTTACAATCGTTATTGGTGATCAAGAATTAGAA 
AATAATAAAATCGATGTTAAAAATATTACAACTGGTGAATCTGAAACAATTGA 
ATTAGACGCATTAGTCGAATATTTTAAGAAGTAG 
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FIGURE 128 
SEQ ID NO: 160 

MIKIPRGTQDILPEDSKKWRYIENQLDELMTFYNYKEIRTPIFESTDLFARGV 
5 GDSTDVVQKEMYTFKDKGDRSITLRSEGTAAVVRSYIEHKMQGNPNQPIKLYYNG 
PMFRYERKQKGRYRQFNQFGVEAIGAENPSVDAEVLAMVMHIYQSFGLKHLKIVI 
NSVGDMASRKEYNEALVKHFEPVIHEFCSDCQSRLHTNPMRILDCKVDRDKEAIKT 
APRITDFLNEESKAYYEQVKAYLDDLGffYIEDPNLVRGLDYYTHTAFELMMDNPN 
YDGAITTLCGGGRYNGLLELLDGPSETGIGFALSIERLLLALEEEGIELDIEENLDLFI 
10 VTMGDQADRYAVKLLNHLRHNGIKADKDYLQRKIKGQMKQADRLGAKFTIVIGD 
QELENNKIDVKNITTGESETIELDALVEYFKK 



FIGURE 129 
SEQIDNO: 161 
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Forward PGR Primer 

GCGGCGGCCCATATGGCTCGTACAACACCCATC 



SEQIDNO: 162 

Reverse PGR Primer 

GCGCGGATCCTTATTATTTACCACGGGCTTCAATTAC 
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FIGURE 130 

TABLE 25 Properties of histidyl-tRNA synthetase from S. aureus 



TABLE 25 ~ histidyl-tRNA synthetase from S. aureus - SEQ ED NO: 157-SEQ ID NO: 
160 


Meltine temoerature ('^O of SEQ ID NO' 161 ("forward PGR 

primer) 


64 


Restriction enzvme for SPO IT) TsJO* 161 ^forward PC!R nrimer'i 

xx.Si'i^ vx 1 ^x v^xx wxx^ y xxx w x\,/x ' * i. ^ v^,/ • x \j x i xv./x ux vx x ^^xx. y^fx xxxxv^x r 


Ndel 


Meltine temoerature f^C^ of SEO ID NO* 162 Creverse PGR 

XTXWXtpXXXCi V%/XXXLyX/X UV %^ I \J -L k^X^^^ 1 1 y X ^ • X V/A« \XwT VX»JW X ^^XX, 

primer) 


66 


Restriction enzvme for SRO ID NO* 162 ^reverse POR orimer"^ 

XX-WO bX X W LXV/XX wXXXjVXXXV/ XVX kJX^V^ ' ' ± ^ » X. \J ^ I X w T V/X kJW X >^XX. iiyx XXXXWX f 


BamHI 

X-V UX X XX XX 


Number of nucleic acid residues in SEQ ED NO: 157 


1263 


Number of amino acid residues in SEQ ID NO: 158 


420 


Number of different nucleic acid residues between SEQ ID NO: 
157 and SEQ ID NO: 159 


5 


i>jUJIlUd yjx. UlllCICIlL alllillU <1L^1U IColUUCo UdWCCIl OiJ«V^ i-L/ i>IV^. 

158 and SEQ ID NO: 160 




(kDa) 




Calculated pi of SEQ ID NO: 158 polypeptide 


4.9 


oOlUDiiiiy oi oxZfV^ ixj lhkj, lou puiypcpilue, uciei iiunt^u os 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


/\ppro<iC/iung 1 /o 


Amount of purified polypeptide having SEQ ID NO: 160, 
prepared ana puniiea as aescriDea m ine nxempniicaiion ^mg/i^ 
of culture). The polypeptide so expressed and purified is His 
tagged and has the additional amino acid residues of SEQ ID 
1 d.1 iiiG iM-icnninus <ib ucot/riDcu in c ^/VLvii l^c o. 


18.7 


Amoimt of purified polypeptide having SEQ ID NO: 160 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


35.6 


Z-score for the peptide fingerprint mapping analysis of 
polypeptide having SEQ ID NO: 160, determined as described in 
EXAMPLE 9 


l.lE-05 


Number of matched peptides in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 160, determined as 
described in EXAMPLE 9 


15 


Minimum sequence coverage in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 160, determined as 
described in EXAMPLE 9 


37 


Results of protein interaction study described in EXAMPLE 11, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. No interacting proteins were observed by using at 
least one of the methods described in those examples. 
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FIGURE 131 



TABLE 26 Bioinformatic Analyses of histidyl-tRNA synthetase from S. aureus 



TABLE 26 ~ histidyl-tRNA synthetase from S. aureus - SEQ ID NO: 157-SEQ ED NO: 
160 


COG Category 


Translation, ribosomal structure, and 

Hir>opnpsi^ 

LI IW^^li^OlO 


COG ID Number 


COG0124 


lo OC/\^ M±J lSkJ, LDO CiilbolllCU do all CSoCllLlai 

gene? 


ycb 


A^OQt r'lr\c<=»l\/ "Ttf^latf^H i^Tr^t^iri ■frrtin "PT^T^ fc\ 
ivnj^i v^iuociy icicticu ^iLiiCiii ixuixi r LJD Wj 

SEQ ED NO: 158 




OvJlli^C (Ji^cUlloiii LKjl V/iOowol X L^i3 Lmjlwili \X} 

SEQ ID NO: 158 




NO: 158 


0 


% Identity between SEQ ID NO: 158 and the 


99 


% Positives between SEQ ID NO: 158 and 
the closest protein from PDB 


99 


>Jiimhi=>r r\f Prrktf>in l^itc in tfif» Vl^Tl'R tn ^PO 

i^lUlIIUCi \JL JrHJldlX Xxllo 111 UlC V V_JJL/X? l\J OXZ>V^ 

ID NO: 158 


1 1 

1 1 


Number of Microorganisms having VGDB 
Hits to ^FO ID NO- 1 S8 


11 


Microorganisms having VGDB Hits to SEQ 
ID NO: 158' 


[spne] [bsub] [hinf] [ecoli] [efae] [paer] 
[saur] [nmen] [ctra] [rpxx] [mgen] 


First predicted epitopic region of SEQ ID 
NO: 158: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 163 :NPSVDAEVLAMVMH- 
lYQSFGLKHLKLVINS, 1.157,136->165 


Second predicted epitopic region of SEQ ID 
NO: 158: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 164 :EALVKHFEPVIHEFCS- 
DCQSR, 1.151,177->197 


Third predicted epitopic region of SEQ ED 
NO: 158: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ED NO: 165 :TAAVVRSYIEH, 
1.147,82->92 



Organisms are abbreviated as follows: ecoli = Eschericia coli\ hpyl = Helicobacter 
5 pylori\ paer = Pseudomonas aeruginosa^ ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; m^m.— Mycoplasma genitalium; efae = Enterococcus faecalis. 
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FIGURE 132 




Note: click on the H symbol to change column format. 
Measured Avg/ Computed Error EiResidues Missed 
Mass(M) Mono Mass EI{Da) Start To Cut Peptide sequence 



775 


.471 


M 


775 


.386 


0 


.08 5 


88 


1007 


.677 


M 


1007 


.503 


0 


.174 


359 


1159 


.672 


M 


1159 


.548 


0 


.124 


104 


1260 


741 


M 


1260 


.649 


0 


092 


161 


1388 


746 


M 


1388 


744 


• 0 


002 


161 


1395 


792 


M 


1395 


703 


0 


089 


40 


1607 


809 


M 


1607 


755 


0 


054 


104 


1619 


889 


M 


1619 


815 


0 


074 


219 


1902 


983 


M 


1902 


902 


0 


081 


52 


2046 


884 


M 


2046 


8 67 


0 


018 


182 


2074 


142 


M 


2074 


094 


0 


048 


382 


2083 


020 


M 


2082 


960 


0 


060 


21 


2267 


085 


M 


2267 


097 


-0 


012 


94 


2481 


129 


M 


2481 


188 


-0 


059 


21 


2481, 


129 


M 


2481 


238 


-0- 


109 


40 


2563. 


330 


M 


2563. 


315 


0. 


014 


289 



93 


0 


SYIEHK 


366 


1 


ADKDYLQR 


112 


0 


LYYNGPMFR 


172 


0 


LVINSVGDMASR 


173 


1 


LVINSVGDMASRK 


. 51 


0 


TPIFESTDLFAR 


115 


1 


LYYNGPMFRYER 


232 


1 


TAPRITDFLNEESK 


68 


1 


GVGDSTDWQKEMYTFK 


197 


0 


HFEPVIHEFCSDCQSR 


399 


1 


FTIVIGDQELENNKIDVK 


36 


0 


y I ENQLDELMTFYNYK 


112 


1 


MQGNPNQPIKLYYNGPMFR 


39 


1 


YIEKQLDELMTFYNYKEIR 


62 


1 


TPIFESTDLFARGVGDSTDWQK 


312 


0 


YNGLLELbDGPSETGIGFALS lER 
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FIGURE 133 
SEQ ID NO: 166 

TTGAGGATGAATAAAATGTCAGCTTTTATAACTTTTGAGGGCCCAGAAG 
5 GCTCTGGAAAAACAACTGTAATTAATGAAGTTTACCATAGATTAGTAAAAGATT 
ATGATGTCATTATGACTAGAGAACCAGGTGGTGTTCCTACTGGTGAAGAAATAC 
GTAAAATTGTATTAGAAGGCAATGATATGGACATTAGAACTGAAGCAATGTTA 
TTTGCTGCATCTAGAAGAGAACATCTTGTATTAAAGGTCATACCAGCTTTAAAA 
GAAGGTAAGGTTGTGTTGTGTGATCGCTATATCGATAGTTCATTAGCTTATCAA 

1 0 GGTT ATGCTAG AGGGATTGGCGTTGAAGAAGTAAGAGC ATT AAACG AATTTGC 
AATAAATGGATTATATCCAGACTTGACGATTTATTTAAATGTTAGTGCTGAAGT 
AGGTCGCGAACGTATTATTAAAAATTCAAGAGATCAAAATAGATTAGATCAAG 
AAGATTTAAAGTTTCACGAAAAAGTAATTGAAGGTTACCAAGAAATCATTCAT 
AATGAATCACAACGGTTCAAAAGCGTTAATGCAGATCAACCTCTTGAAAATGTT 

15 GTTGAAGACACGTATCAAACTATCATCAAATATTTAGAAAAGATATGA 
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FIGURE 134 

SEQ ID NO: 167 

LRMNKMSAFITFEGPEGSGKTTVINEVYHRLVKDYDVIMTREPGGVPTGEEI 
5 RKJVLEGNDMDIRTEAMLFAASRREHLVLKVIPALKEGKVVLCDRYIDSSLAYQGY 
ARGIGVEEVRALNEFAINGLYPDLTIYLNVSAEVGRERIIKNSRDQNRLDQEDLKFH 
EKVIEGYQEIIHNESQRFKSVNADQPLENWEDTYQTIIKYLEKI 



FIGURE 135 
SEQ ID NO: 168 
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TTGAGGATGAATAAAATGTCAGCTTTTATAACTTTTGAGGGCCCAGAAG 
5 GCTCTGGAAAAACAACTGTAATTAATGAAGTTTACCATAGATTAGTAAAAGATT 
ATGATGTCATTATGACTAGAGAACCAGGTGGTGTTCCTACTGGTGAAGAAATAC 
GTAAAATTGTATTAGAAGGCAATGATATGGACATTAGAACTGAAGCAATGTTA 
TTTGCTGCATCTAGAAGAGAACATCTTGTATTAAAGGTCATACCAGCTTTAAAA 
GAAGGTAAGGTTGTGTTGTGTGATCGCTATATCGATAGTTCATTAGCTTATCAA 

10 GGTTATGCTAGAGGGATTGGCGTTGAAGAAGTAAGAGCATTAAACGAATTTGC 
AATAAATGGATTATATCCAGACTTGACGATTTATTTAAATGTTAGTGCTGAAGT 
AGGTCGCGAACGTATTATTAAAAATTCAAGAGATCAAAATAGATTAGATCAAG 
AAGATTTAAAGTTTCACGAAAAAGTAATTGAAGGTTACCAAGAAATCATTCAT 
AATGAATCACAACGGTTCAAAAGCGTTAATGCAGATCAACCTCTTGAAAATGTT 

1 5 GTTGAAGAC ACGT ATCAAACT ATC ATC AAATATTTAGAAAAGATATGA 
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FIGURE 136 
SEQIDNO: 169 

LRMNKMSAFITFEGPEGSGKTTVINEVYHRLVKDYDVIMTREPGGVPTGEEI 
5 RKIVLEGNDMDERTEAMLFAASRREHLVLKVIPALKEGKVVLCDRYIDSSLAYQGY 
ARGIGVEEVRALNEFAINGLYPDLTIYLNVSAEVGRERIIKNSRDQNRLDQEDLKFH 
EKVIEGYQEIIHNESQRFKSVNADQPLENVVEDTYQTIIKYLEKI 
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FIGURE 137 
SEQIDNO: 170 

Forward PCR Primer 

GCGGCGGCCCATATGAGTAAGGAGTTTTATATAATG 



SEQIDNO: 171 



Reverse PCR Primer 

GCGCGGATCCTTATACTATTTCTTCATGGCTACTC 
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FIGURE 138 



TABLE 27 Properties of thymidylate kinase from S. aureus 



TABLE 27 -- thymidylate kinase from S. auretis - SEQ ID NO: 166-SEO ID NO: 169 


Melting temperature (°C) of SEQ ID NO: 170 (forward PGR 


60 


Restriction enzyme for SEQ ID NO: 170 (forward PGR primer) 


Ndel 


Mel tin a temnerature (^C^ of SFO TH IMO* 171 f reverse PCR 
nrimer^ 


60 


Restriction enzyme for SEQ ID NO: 171 (reverse PCR primer) 


BamHI 


N^iimHpr nf nnplpip JiriH rf*«:iHiipQ in IT) T>JO* 1 f^fi 

X^IXXXlLywl \J±. IIUVk/IWIV^ C1\^1U 1 V/OlU.LXV'O 111 OJ^V^ i i ^ 1>V</. X Vl\^ 


633 


Number of amino acid residues in SEQ ED NO: 167 


210 


Number of different nucleic acid residues between SEQ ID NO: 

166 and SEQ ID NO: 168 


0 


Number of different amino acid residues between SEQ ID NO: 


0 


Calculated molecular weight of SEQ ID NO: 167 polypeptide 
(kDa) 


23.3 


Calculated pi of SEQ ID NO: 167 polypeptide 


4.9 


Solubility of SEQ ID NO: 169 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


Approaching 100% 


Amount oi puniiea poiypeptiae navmg oxiv ^ JNU. ioy, 
prepared and purified as described in the Exemplification (mg/L 
of culture). The polypeptide so expressed and purified is His 
tagged and has the additional amino acid residues of SEQ ID 
NO: 1 at the N-terminus as described in EXAMPLE 6. 


ou.o 


Amount of purified selmet labeled polypeptide having SEQ ID 
NO: 169, prepared and purified as described in the 
Exemplification (mg/L of culture). The polypeptide so 
expressed and purified is His tagged and has the additional 
amino acid residues of SEQ ID NO: 1 at the N-terminus as 
aescnDcu m h^/vlvii^i-,ii o. 


Zv). 1 


Amount of purified *^N labeled polypeptide having SEQ ID NO: 
169, prepared and purified as described in the Exemplification 
^mg/jL» OI cuiiure^. ine poiypepiiue so expressea anu puniieci is 
His tagged and has the additional amino acid residues of SEQ ID 
NO: 1 at the N-terminus as described in EXAMPLE 6. 


17.95 


Amniint of* miriflfH nr^lvnpntiHf* Visivmo" ^l-^f^ 11^ Mr^* 1 ^0 Qr*liiV>1p 

xAJ.llUU.iil KJi. LlUililWVl LfUl y LI&lJLi\J.W lidVill^ vjX-j\J LL^ l>Vy. L\JI7 dV/XULVlw 

in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


121 2 

X X 


Amount of purified selmet labeled polypeptide having SEQ ID 
NO: 169 soluble in buffer, as described in EXAMPLE 8 (mg/ml 
of buffer) 


51.2 


Amount of purified '^N labeled polypeptide having SEQ ID NO: 
169 soluble in buffer, as described in EXAMPLE 8 (mg/ml of 
buffer) 


33.9 


Z-score for the peptide fingerprint mapping analysis of 
polypeptide having SEQ ID NO: 169, determined as described in 
EXAMPLE 9 


3.7E-08 
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FIGURE 138-B 



TABLE 27 - thymidylate kinase from S. aureus - SEQ ID NO: 166-SEQ ID NO: 169 
Number of matched peptides in the peptide fingerprint mapping 1 7 
analysis of polypeptide having SEQ ID NO: 169, determined as 

described in EXAMPLE 9 

Minimum sequence coverage in the peptide fingerprint mapping 80 
analysis of polypeptide having SEQ ID NO: 169, determined as 

described in EXAMPLE 9 

Calculated molecular weight of SEQ ID NO: 1 67 polypeptide 261 16 

(Da), determined as described in EXAMPLE 1 0 

Experimental molecular weight of SEQ ID NO: 169 polypeptide 261 11 

(Da), determined as described in EXAMPLE 10 

Results of protein interaction study described in EXAMPLE 1 1, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. No interacting proteins were observed by using at 

least one of the methods described in those examples. 

Crystals of a polypeptide having the sequence of SEQ ID NO: 169, prepared and purified 
as described above and having a His tag, are obtained using the following conditions: 
35% PEG400, HEPES pH 7.5, 0.2 M magnesium chloride. In addition, crystals of the 
same polypeptide may be prepared under the following conditions: 2M eimmonium 
sulfate, 5% MPD. Further, crystals of the same polypeptide may be prepared under the 
following conditions: 35% PEG 400, sodium cacodylate pH 6.5, 0.2 M calcium acetate. 
Further, crystals of the same polypeptide may be prepared under the following 
conditions: 30% PEG 4000, TRIS-HCl pH 8.5, 0.2M lithium sulfate. Still further, 
crystals of the same polypeptide may be prepared under the following conditions: 2M 
ammonium sulfate, 2% PEG 400, HEPES pH 7.5. The crystals were prepared using the 

following method: 4^C, sitting drop, 15 mg polypeptide per ml of solution. 

Crystals of a selenomethionine-substituted polypeptide having the sequence of SEQ ID 
NO: 169, prepared and purified as described above and having a His tag, are obtained 
using the following conditions: 35% PEG400, HEPES pH 7.5, 0.2 M magnesium 
chloride. In addition, crystals of the same polypeptide may be prepared under the 
following conditions: 35% PEG400, sodium cacodylate pH 6.5, 0.2M calcium acetate. 
Further, crystals of the same polypeptide may be prepared under the following 
conditions: 2M ammonium sulfate, 2% PEG400, HEPES pH 7.5. Further, crystals of the 
same polypeptide may be prepared under the following conditions: 2M ammonium 
sulfate, sodium cacodylate pH 6.5, 0.2 M sodium chloride. Still fiirther, crystals of the 
same polypeptide may be prepared under the following conditions: The crystals were 
prepared using the following method: 4°C, sitting drop, 15 mg polypeptide per ml of 

solution. 

Co-crystals of a polypeptide having the sequence of SEQ ED NO: 169 and 10 mM ADP, 
dTMP, or 2 mM ATP, are obtained using the following conditions: 1) for lOmM ADP, 
any of one of the three may be used: (a) PEG 400 30%, HEPES 0.1% pH 7.5 and 
magnesium chloride 0.2M, (b) ammonium sulfate 2M and HEPES O.IM pH 7.5, or 
(c) PEG400 2%; 2) for 10 mM dTMP: ammonium sulfate 2.0M, 5% MPD; and 3) for 2 
mM ATP: Ammonium sulfate 2.0M, 5% MPD. The concentration of the polypeptide in 
the solution used to prepare the crystal was 1 5mg/ml and the concentration of the ligand 
was as noted above. The crystals were prepared using the following method: 20''C, 
sitting drop. The subject crystallized polypeptide contains the His tag described above. 
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FIGURE 139 



TABLE 28 Bioinformatic Analyses of thymidylate kinase from S. aureus 



TABLE 28 - thymidylate kinase from S. aureus - SEQ ID NO: 166-SEO ID NO: 169 


COG Category 


Nucleotide transport and metabolism 


COG TD Number 


COG0125 


Is SEQ ID NO: 167 classified as an essential 


yes 


Most closely related protein from PDB to 
SFO TD NO- 1 67 


Thymidylate Kinase, (5tmp_A) 


Source organism for closest PDB protein to 
SFO TD NO- 167 


Escherichia coli 


e-value for closest PDB Protein to SEQ ID 

NO: 167 


lE-23 


% Identity between SEQ ID NO: 167 and the 
closest protein from PDB 


32 


% Positive*; between SFO TD NO* 167 and 
the closest protein from PDB 


55 


Number of Protein Hits in the VGDB to SEQ 
TD NO* 167 


11 


Number of Microorganisms having VGDB 
Hits to SEQ ID NO: 167 


11 


A/ficroorMnisms havine VGDB Hits to SEO 
ID NO: 167^ 


[saur] [bsub] [efae] [hinf] [spne] [paer] 
[ecoli] [nmen] [ctra] [rpxx] [mgen] 


First predicted epitopic region of SEQ ID 
NO: 167: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 172 rREHLVLKVIPAL, 
1.208,76->87 


Second predicted epitopic region of SEQ ID 
NO: 167: amino acid sequence, rank score, 
amino acid residue nmnbers 


SEQ ID NO: 173 :EGKVVLCDRY, 
1.19,89->98 


Third predicted epitopic region of SEQ ID 
NO: 167: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 174 :INEVYHRLVKDYDVI, 
1.155,24->38 



Organisms are abbreviated as follows: ecoli = Eschericia coli; hpyl = Helicobacter 
5 pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 



10 
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FIGURE 140 




Note: click on the □ symbol to change column format. 
Measured Avg/ Computed Error EiResidues Missed 
Hass<M) Mono Mass • EI(Da) ' Start To Cut Peptide sequence 



893 


.403 


M 


893 


. 544 


-0 


.141 


76 


1011 


.327 


M 


1011 


.469 


-0 


.142 


34 


1095 


.413 


M 


1095 


. 538 


-0,124 


66 


1230 


.524 


M 


1230 


. 635 


-0 


.111 


21 


1239 


-498 


M 


1239 


. 609 


-0 


.110 


42 


1251 


.543 


M 


1251 


. 639 


-0 


.096 


66 


1273 


.542 


M 


1273 


.633 


-0 


091 


55 


1351 


636 


M 


1351 


716 


-0 


080 


31 


1367 


631 


M 


1367 


.704 


-0 


072 


42 


1372 


.589 


M 


1372 


.658 


.-0 


068 


•153 


1401 


681 


M 


1401 


728 


-0 


047 


54 


1505 


670 


M 


1505 


714 


-0 


044 


98 


1556 


711 


M 


1556 


717 


-0 


006 


6 


1813 


911 


M 


1813 


895 


0 


017 


168 


2355 


148 


M 


2355 


159 


-0 


Oil 


164 


2375, 


240 


M 


2375. 


184 


0. 


056 


185 


2851. 


490 


M 


2851. 


474 


0. 


016 


119 



82 


1 


REHLVLK 


41 


0 


DYDVIMTR 


75 


0 


TEAMLFAASR 


30 


0 


TTVINEVYHR 


53 


0 


EPGGVPTGEEIR 


76 


1 


TEAMLFAASRR 


65 


0 


IVLEGNDMDIR 


41 


1 


LVKDYDVIMTR 


54 


1 


EPGGVPTGEEIRK 


163 


1 


DQNRLDQEDLK 


65 


1 


KIVLEGNDMDIR 


110 


0 


YIDSSLAYQGYAR 


20 


0 


MSAFITFEGPEGSGK 


182 


0 


VIEGYQEIIHNESQR 


182 


1 


FHEKV I EGYQEI I HNESQR 


205 


0 


SVNADQPLENWEDTYQTIIK 


144 


0 


ALNEFAING LYPDLTI YLNVS AEVGR 



1 63/3 1 1 



FIGURE 141 



2.50 



CO 

c 

(D 



16000 



m/z 



CD 
C\J 





28000 
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FIGURE 142 
SEQIDNO: 175 

GTGTTTGATCAATTAGATATTGTAGAAGAAAGATACGAACAGTTAAATG 
5 AACTGTTAAGTGACCCAGATGTTGTAAATGATTCAGATAAATTACGTAAATATT 
CTAAAGAGCAAGCTGATTTACAAAAAACTGTAGATGTTTATCGTAACTATAAA 
GCTAAAAAAGAAGAATTAGCTGATATTGAAGAAATGTTAAGTGAGACTGATGA 
TAAAGAAGAAGTAGAAATGTTAAAAGAGGAGAGTAATGGTATTAAAGCTGAA 
CTTCCAAATCTTGAAGAAGAGCTTAAAATATTATTGATTCCTAAAGATCCTAAT 

1 0 GATGAC AAAGACGTTATTGT AGAAATAAGAGC AGCAGC AGGTGGTGATG AGGC 
TGCGATTTTTGCTGGTGATTTAATGCGTATGTATTCAAAGTATGCTGAATCACA 
AGGATTCAAAACTGAAATAGTAGAAGCGTCTGAAAGTGACCATGGTGGTTACA 
AAGAAATTAGTTTCTCAGTTTCTGGTAATGGCGCGTATAGTAAATTGAAATTTG 
AAAATGGTGCGCACCGCGTTCAACGTGTGCCTGAAACAGAATCAGGTGGACGT 

1 5 ATTCATACTTCAAC AGCTAC AGTGGC AGTTTTACCAGAAGTTGAAGATGTAGAA 
ATTGAAATTAGAAATGAAGATTTAAAAATCGACACGTATCGTTCAAGTGGTGC 
AGGTGGTCAGCACGTAAACACAACTGACTCTGCAGTACGTATTACCCATTTACC 
AACTGGTGTCATTGCAACATCTTCTGAGAAGTCTCAAATTCAAAACCGTGAAAA 
AGCAATGAAAGTGTTAAAAGCACGTTTATACGATATGAAAGTTCAAGAAGAAC 

20 AACAAAAGTATGCGTCACAACGTAAATCAGCAGTCGGTACTGGTGATCGTTCA 
GAACGTATTCGAACTTATAATTATCCACAAAGCCGTGTAACAGACCATTGTATA 
GGTCTAACGCTTCAAAAATTAGGGCAAATTATGGAAGGCCATTTAGAAGAAAT 
TATAGATGCACTGACTTTATCAGAGCAGACAGATAAATTGAAAGAACTTAATA 
ATGGTGAATTATAA 
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FIGURE 143 
SEQIDNO: 176 

VFDQLDIVEERYEQLNELLSDPDVVNDSDKLRKYSKEQADLQKTVDVYRN 
5 YKAKXEELADIEEMLSETDDKEEVEMLKEESNGIKAELPNLEEELKILLIPKDPNDD 
KDVIVEIRAAAGGDEAAIFAGDLMRMYSKYAESQGFKTEIVEASESDHGGYKEISF 
SVSGNGAYSKLKFENGAHRVQRVPETESGGRIHTSTATVAVLPEVEDVEIEIRNEDL 
KJDTYRSSGAGGQHWITDSAX^THLPTGVIATSSEKSQIQNI^KAMKVIXARLY 
DMKVQEEQQKYASQRKSAVGTGDRSERIRTYNYPQSRVTDHRIGLTLQKLGQIME 
10 GHLEEIIDALTLSEQTDKLKELNNGEL 
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FIGURE 144 
SEQIDNO: 177 

GTGTTTGATCAATTAGATATTGTAGAAGAAAGATACGAACAGTTAAATG 
5 AACTGTTAAGTGACCCAGATGTTGTAAATGATTCAGATAAATTACGTAAATATT 
CTAAAGAGCAAGCTGATTTACAAAAAACTGTAGATGTTTATCGTAACTATAAA 
GCTAAAAAAGAAGAATTAGCTGATATTGAAGAAATGTTAAGTGAGACTGATGA 
TAAAGAAGAAGTAGAAATGTTAAAAGAGGAGAGTAATGGTATTAAAGCTGAA 
CTTCCAAATCTTGAAGAAGAGCTTAAAATATTATTGATTCCTAAAGATCCTAAT 

10 GATGACAAAGACGTTATTGTAGAAATAAGAGCAGCAGCAGGTGGTGATGAGGC 
TGCGATTTTTGCTGGTGATTTAATGCGTATGTATTCAAAGTATGCTGAATCACA 
AGGATTCAAAACTGAAATAGTAGAAGCGTCTGAAAGTGACCATGGTGGTTACA 
AAGAAATTAGTTTCTCAGTTTCTGGTAATGGCGCGTATAGTAAATTGAAATTTG 
AAAATGGTGCGCACCGCGTTCAACGTGTGCCTGAAACAGAATCAGGTGGACGT 

1 5 ATTCATACTTC AAC AGCTAC AGTGGCAGTTTT ACC AG AAGTTGAAG ATGTAGAA 
ATTGAAATTAGAAATGAAGATTTAAAAATCGACACGTATCGTTCAAGTGGTGC 
AGGTGGTCAGCACGTAAACACAACTGACTCTGCAGTACGTATTACCCATTTACC 
AACTGGTGTCATTGCAACATCTTCTGAGAAGTCTCAAATTCAAAACCGTGAAAA 
AGCAATGAAAGTGTTAAAAGCACGTTTATACGATATGAAAGTTCAAGAAGAAC 

20 AACAAAAGTATGCGTCACAACGTAAATCAGCAGTCGGTACTGGTGATCGTTCA 
GAACGTATTCGAACTTATAATTATCCACAAAGCCGTGTAACAGACCATTGTATA 
GGTCTAACGCTTCAAAAATTAGGGCAAATTATGGAAGGCCATTTAGAAGAAAT 
TATAGATGCACTGACTTTATCAGAGCAGACAGATAAATTGAAAGAACTTAATA 
ATGGTGAATTATAA 
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FIGURE 145 
SEQIDNO: 178 

VFDQLDIVEERYEQLNELLSDPDVVNDSDKLRKYSKEQADLQKTVDVYRN 
5 YKAKKEELADIEEMLSETDDKEEVEMLKEESNGIKAELPNLEEELKILLIPKDPNDD 
KDVIVEIRAAAGGDEAAIFAGDLMRMYSKYAESQGFKTEIVEASESDHGGYKEISF 
SVSGNGAYSKLKFENGAHRVQRVPETESGGRIHTSTATVAVLPEVEDVEIEIRNEDL 
KIDTYRSSGAGGQHVNTTDSAVRITHLPTGVIATSSEKSQIQNREKAMKVLKARLY 
DMKVQEEQQKYASQRKSAVGTGDRSERIRTYNYPQSRVTDHCIGLTLQKLGQIME 
10 GHLEEIIDALTLSEQTDKLKELNNGEL 
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FIGURE 146 
SEQIDNO: 179 

Forward PGR Primer 

GCGGCGGCCCATATGGCTGTAACTAAGCTGGTTC 



SEQIDNO: 180 



Reverse PGR Primer 

GCGCGGATGGTTAGGAGGATTTCTCAAGGGGG 



169/311 

FIGURE 147 



TABLE 29 Properties of peptide chain release factor RF-1 from S. aureus 



TABLE 29 - peptide chain release factor RF-1 from S. aureus - SEQ ID NO: 175-SEQ 
ID NO: 178 


Meltine temoerature (°0 of SEO ID NO* 179 (forward PGR 
primer) 


64 


Restriction enzvme for SFO ID NO* 1 79 rforward PGR orimer'^ 


Ndel 


Meltine temnerature (^O of SEO ID NO* 180 Creverse PGR 
primer) 


60 


Restriction enzvme for SEO ID NO* 180 freverse PGR Drimer'i 


BamHI 


Number of nucleic acid residues in SEQ ID NO: 175 


1077 


Niimhpr of fimino arid rp^iHiip<5 in SIP'O ID NO* 1 76 

X^UXiXL/V/X \J1. ClXXXXXXV/ CXV/XVX XWdXUU^O XXI tJJl^\^ .LI ^ X^V^> ± / \J 


358 


Number of different nucleic acid residues between SEQ ID NO: 
175 and SEQ ID NO: 177 


1 


Number of different amino acid residues between SEQ ID NO: 
176 and SEQ ID NO: 178 


1 


(kDa) 


"^9 7 






Solubility of SEQ ID NO: 178 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


Approaching 100% 


ooiUDiiiiy oi oiiv^ LU JNw. 1 /o poiypepiiue, aeiennmea as 
described in EXAMPLE 2 (with the His tag at the C-terminus) 


/vpproacning luu/o 


Amount of purified polypeptide having SEQ ID NO: 1 78, 
prepareo ana pumiea as aescnoea m uie lixempuiicaiion \jug/L> 
of culture). The polypeptide so expressed and purified is His 
tagged and has the additional amino acid residues of SEQ ID 

M^^" 1 oi" i^Ti^ ^r_'f^Tm 1 mi 1 e oc /4^cr»TnV\^/1 iti T? "V^ A A ^ PT p ^ 
INV-/- I d-l lilC rN ICl IliinUa oo UCbL'riuCU in JZ/yV.r\J.Vli l^Hy o. 


33.9 


Amount of purified polypeptide having SEQ ID NO: 178 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


10.0 


Z-score for the peptide fingerprint mapping analysis of 
polypeptide having SEQ ID NO: 178, determined as described in 
EXAMPLE 9 


7.7E-03 


Number of matched peptides in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 178, determined as 
described in EXAMPLE 9 


11 


Minimum sequence coverage in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 178, determined as 
described in EXAMPLE 9 


43 


Results of protein interaction study described in EXAMPLE 1 1 , EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. The identity of interacting proteins identified by 
using at least one of the methods described in those examples are: 508 ribosomal protein 
L7/L12 (gi|13700431), and SOS ribosomal protein LIO (gi| 13700430). 
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FIGURE 148 

TABLE 30 Bioinformatic Analyses of peptide chain release factor RF-1 from S. 



aureus 



TABLE 30 - peptide chain release factor RF-1 from S. aureus - SEQ ID NO: 175-SEQ ID 

NO: 178 


COG Category 


Translation, ribosomal structure, and 
biogenesis 


COG ED Number 


COG0216 


Is SEQ ID NO: 176 classified as an 
essential gene? 


yes 


Most closely related protein from PDB to 
SEQ ID NO: 176 


Release Factor 2 (Igqe) 


Source organism for closest PDB protein 
to SEQ ID NO: 176 


Escherichia coli 


e- value for closest PDB Protein to SEQ 

ID NO: 176 


3E-62 


% Identity between SEQ ID NO: 176 and 
the closest protein from PDB 


39 


% Positives between SEQ ID NO: 176 
and the closest protein from PDB 


60 


Number of Protein Hits in the VGDB to 
SEQ ID NO: 176 


25 


Number of Microorganisms having 
VGDB Hits to SEQ ID NO: 176 


13 


Microorganisms having VGDB Hits to 
SEQ ED NO: 176^ 


[paer] [hinf] [ecoli] [nmen] [bsub][saur] [spne] 
[ctra][hpyl][bbur][rpxx][mgen][efae] 


First predicted epitopic region of SEQ ID 
NO: 176: amino acid sequence, rank 
score, amino acid residue numbers 


SEQ ID NO: 181 :TSTATVAVLPEVEDVEIE, 
1.197,197->214 


Second predicted epitopic region of SEQ 
ID NO: 176: amino acid sequence, rank 
score, amino acid residue numbers 


SEQ ID NO: 182 :ELKILLIPK, 1.15,94->102 


Third predicted epitopic region of SEQ 
ID NO: 176: amino acid sequence, rank 
score, amino acid residue numbers 


SEQ ED NO: 183 :MKVLKAR, 1.13,268->274 



5 Organisms are abbreviated as follows: ecoli = Eschericia coli; hpyl = Helicobacter 

pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; rmien = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis, 

10 
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FIGURE 149 




Note: click on the Ul symbol to change column format. 

Measured Avg/ Computed Error HResidues Missed 
Mass (M) Mono Mass [D(Da) Start To Cut Peptide sequence 



771 


.287 


M 


771 


.485 


-0 


198 


319 


1027 


.448 


M 


1027 


.472 


-0 


024 


306 


1265 


.743 


M 


1265 


625 


0 


118 


217 


1283 


801 


M 


1283 


660 


0 


141 


86 


1296 


765 


M 


1296 


657 


0 


108 


304 


1313 


801 


M 


1313 


668 


0 


133 


183 


1S52 


985 


M 


1552 


845 


0 


140 


244 


1634 


929 


M 


1634 


771 


0 


158 


116 


2420 


169 


M 


2420 


279 


-0 


110 


195 


2531 


Oil 


M 


2531 


144 


-0. 


133 


137 


2923 


663 


M 


2923 


520 


0. 


143 


326 



325 


0 


IGLTLQK 


313 


0 


TYNYPQSR 


226 


1 


NEDLKIDTYR 


96 


0 


AELPNLEEELK 


313 


1 


IRTYNYPQSR 


194 


1 


VQRVPETESGGR 


■258 


0 


ITHLPTGVIATSSEK 


132 


0 


AAAGGDEAAI FAGDLMR 


216 


0 


IHTSTATVAVL PEVEDVE I E I R 


159 


1 


YAESQGFKTEIVEASESDHGGYK 


351 


1 


LGQIMEGHLEEIIDALTLSEQTDKLK 
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FIGURE 150 
SEQIDNO: 184 

ATGAAATTACAAAAACCAAAAGGAACGCAGGATATTTTACCTGCTGAGT 
5 CTGCTAAGTGGCAGTACGTTGAGGGCTTTGCCCGTGAGATTTTCAAACGCTACA 
ACTATGCAGAAGTGCGCACGCCTATTTTTGAGCATTACGAGGTTATCAGTCGCT 
CTGTCGGAGATACAACGGATATCGTAACCAAGGAAATGTACGATTTTTATGAC 
AAGGGTGACCGTCATATTACCCTCCGTCCAGAAGGAACTGCACCCGTTGTCCGT 
TCCTATGTGGAAAATAAACTTTTCGCCCCAGAAGTGCAAAAGCCAAGCAAGTT 

10 CTACTACATGGGACCTATGTTCCGTTATGAGCGTCCACAGGCAGGGCGCTTGCG 
CCAATTCCACCAGATTGGTGTTGAGTGTTTTGGCTCTAGCAATCCAGCTACCGA 
TGTGGAAACAATCGCTATGGCAGCCCATTTTTTGAAGGAAATCGGTATTCAAGG 
TGTCAAATTGCACCTCAACACTCTTGGAAATCCTGAGAGCCGTGCAGCCTACCG 
CCAAGCCTTGATTGACTATTTGACACCGCTCAAGGAGACCTTGTCTAAGGATAG 

1 5 CC AACGTCGCTTGGAGG AAAATCCTCTTCGTGTCTTGGACTCTAAGGAAAAAGA 
AGACAAGGTGGCAGTAGAGAATGCGCCGTCTATCTTGGACTTTCTTGATGAAG 
AAAGCCAAGCTCATTTTGATGCTGTGCGTCAGATGTTGGAAAATCTTGGAGTAG 
ATTACATCATCGATACCAATATGGTGCGTGGTCTGGACTACTACAACCACACCA 
TTTTCGAGTTTATCACAGAGATTGAGGGCAATGACCTGACCGTCTGTGCGGGTG 

20 GTCGCTACGATGGTTTGGTTGCTTACTTTGGAGGCCCTGAAACTGCTGGATTTG 
GTTTTGGACTTGGTGTAGAGCGCCTGCTTCTCATCCTTGAAAAGCAAGGTGTGA 
CCCTCCCTATCGAAAACGCCCTAGATGTCTATATCGCAGTCTTGGGCGAAGGGG 
CAAATATCAAGGCCTTGGAATTGGTACAGGCTCTTCGCCAACAAGGTTTCAAAG 
CAGAGCGTGATTACCTCAACCGTAAACTAAAAGCTCAGTTCAAGTCAGCCGAT 

25 GTCTTTGCGGCTAAGACCCTCATCACCCTAGGAGAGAGCGAAGTCGAAAGCGG 
ACAAGTGACGGTCAAGAACAACCAAACCCGAGAAGAAGTGCAAGTGTCACTTG 
AGACAATCAGCCAAAACTTCTCAGAAATCTTTGAAAAACTAGGATTTTATACTC 
AATAA 
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FIGURE 151 
SEQIDNO: 185 

MKLQKPKGTQDILPAESAKWQYVEGFAREIFKRYNYAEVRTPIFEHYEVISR 
5 SVGDTTDIVTKEMYDFYDKGDRHITLRPEGTAPVVRSYVENKLFAPEVQKPSKFYY 
MGPMFRYERPQAGRLRQFHQIGVECFGSSNPATDVETIAMAAHFLKEIGIQGVKLH 
LNTLGNPESRAAYRQALIDYLTPLKETLSKDSQRRLEENPLRVLDSKEKEDKVAVE 
NAPSILDFLDEESQAHFDAVRQMLENLGVDYiroTNMVRGLDYYNHTIFEFITEffiG 
NDLTVCAGGRYDGLVAYFGGPETAGFGFGLGVERLLLILEKQGVTLPIENALDVYI 
10 AVLGEGANIKALELVQALRQQGFKAERDYLNRKLKAQFKSADVFAAKTLITLGES 
EVESGQVTVKNNQTREEVQVSLETISQNFSEIFEKLGFYTQ 
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FIGURE 152 
SEQIDNO: 186 

ATGAAATTACAAAAACCAAAAGGAACGCAGGATATTTTACCTGCTGAGT 
5 CTGCTAAGTGGCAGTACGTTGAGGGCTTTGCCCGTGAAATTTTCAAGCGCTACA 
ACTATGCAGAAGTGCGCACGCCTATTTTTGAGCATTACGAGGTTATCAGTCGCT 
CTGTCGGAGATACAACGGATATCGTAACCAAGGAAATGTACGATTTTTATGAC 
AAGGGTGACCGTCATATTACCCTCCGTCCAGAAGGAACTGCGCCCGTTGTCCGT 
TCCTATGTGGAAAATAAACTCTTCGCCCCAGAAGTGCAAAAGCCAAGCAAGTT 

1 0 CTACT ATATGGGACCTATGTTCCGTTATGAGCGTCC AC AGGCAGGGCGCTTGCG 
CCAATTCCACCAGATTGGTGTTGAGTGTTTTGGCTCTAGCAATCCAGCTACCGA 
TGTGGAAACAATCGTTATGGCAGCCCATTTTTTGAAGGAAATCGGTATTCAAGG 
TGTCAAATTGCACCTCAACACTCTTGGAAATCCTGAGAGCCGTGCAGCCTACCG 
CCAAGCCTTGATTGACTATTTGACACCGCTCAAGGAGACCTTGTCTAAGGATAG 

1 5 CCAACGTCGCTTGGAGGAAAATCCTCTTCGTGTCTTGGACTCTAAGGAAAAAGA 
AGACAAGGTGGCTGTAGAGAATGCGCCATCTATCTTGGATTTCCTTGATGAAGA 
AAGTCAAGCTCATTTTGATGCTGTGCGTCAGATGTTGGAAAATCTTGGAGTAGA 
CTACATCATCGATACCAATATGGTGCGTGGTCTGGACTACTACAACCACACCAT 
TTTCGAGTTTATCACAGAGATTGAGGGCAATGACTTGACAATCTGTGCGGGTGG 

20 TCGCTATGATGGTTTGGTTGCTTACTTTGGAGGCCCTGAAACTGCTGGATTTGGT 
TTTGGGCTTGGTGTAGAGCGCCTGCTTCTCATCCTTGAAAAACAAGGCGTGGCC 
CTCCCTATCGAAAACGCCCTAGATGTCTATATCGCAGTCTTGGGTGATGGAGCA 
AATGTCAAAGCCCTAGAACTAGTCCAAGTCCTTCGCCAACAAGGTTTCAAAGC 
AGAGCGTGATTACCTCAACCGTAAGCTCAAAGCTCAGTTCAAGTCAGCCGATGT 

25 CTTTGCGGCTAAGACCCTCATCACCCTAGGAGAGAGCGAAGTCGAAAGCGGGC 
AAGTGACGGTCAAGAACAACCAAACCCGAGAAGAAGTGCAAGTGTCACTTGAG 
ACAATCAGCCAAAACTTCTCAGAAATCTTTGAAAAACTAGGATTTTATACTCAA 
TAA 
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FIGURE 153 

SEQIDNO: 187 

MKLQKPKGTQDILPAESAKWQYVEGFAREIFKRYNYAEVRTPIFEHYEVISR 
5 SVGDTTDIVTKEMYDFYDKGDRHITLRPEGTAPVVRSYVENKLFAPEVQKPSKFYY 
MGPMFRYERPQAGRLRQFHQIGVECFGSSNPATDVETIVMAAHFLKEIGIQGVKLH 
LNTLGNPESRAAYRQALIDYLTPLKETLSKDSQRRLEENPLRVLDSKEKEDKVAVE 
NAPSILDFLDEESQAHFDAVRQMLENLGVDYIIDTNMVRGLDYYNHTIFEFITEIEG 
NDLTICAGGRYDGLVAYFGGPETAGFGFGLGVERLLLILEKQGVALPIENALDVYI 
1 0 AVLGDGANVKALELVQVLRQQGFKAERD YLNRKLKAQFKS AD VFAAKTLITLGES 
EVESGQVTVKNNQTREEVQVSLETISQNFSEIFEKLGFYTQ 
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FIGURE 154 
SEQIDNO: 188 

Forward PGR Primer 
5 GCGGCGGCCCATATGAAATTACAAAAACCAAAAGG 



SEQIDNO: 189 

10 



GCGCGGATCCTTGAGTATAAAATCCTAGTTTTTC 
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FIGURE 155 

TABLE 31 Properties of histidine tRNA synthetase from S. pneumoniae 



TABLE 31 " histidine tRNA synthetase from S, pneiimouiae - SEQ ID NO: 184-SEQ 
ID NO: 187 


Melting temperature (°C) of SEQ ID NO: 188 (forward PGR 
primer) 


58 


Restriction enzyme for SEQ ID NO: 188 (forward PGR primer) 


Ndel 


Melting temperature (°G) of SEQ ID NO: 189 (reverse PGR 
primer) 


60 


Restriction enzyme for SEQ ID NO: 1 89 (reverse PGR primer) 


BamHI 


Number of nucleic acid residues in SEQ ID NO: 184 


1290 


Number of amino acid residues in SEQ ID NO: 185 


429 


Nimiber of different nucleic acid residues between SEQ ID NO: 
184 and SEQ ID NO: 186 


36 


Nimiber of different amino acid residues between SEQ ID NO: 
185 and SEQ ID NO: 187 


6 


Calculated molecular weieht of SEO ID NO* 185 nolvnentide 
(kDa) 


48.7 


Calculated pi of SEQ ID NO: 185 polypeptide 


4.9 


Solubility of SEQ ID NO: 187 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


Approximately two 
thirds 


Solubility of SEQ ID NO: 187 polypeptide, determined as 

Hf*cf*riH<^H in PYAl^PT P ^7 ^AVitH tVif* Wiq tacy Jit tHf* r^-tf*nTiiniiQ^ 

\J.&OV./llUwLl ill 1— /■/VxVXVl.X l./l < ^ 1 WiUl ill^ llio vCl^ <X\ tii& i will 1111 U.O 1 


Approaching one 
third 

11 111 VI 


Amount of purified polypeptide having SEQ ID NO: 187, 

wlvL/dl^U CUlLl L/LUill^^J. CiO UWO^.'l IL/W'U. Ill lllC l^AWlllL/llliWdllvyll 

(mg/mL of culture). The polypeptide so expressed and purified 
is His tagged and has the additional amino acid residues of SEQ 
ID NO: 3 at the C-terminus as described in EXAMPLE 6. 


22.7 


Amount of purified selmet labeled polypeptide having SEQ ID 
NO: 187, prepared and purified as described in the 
Exemplification (mg/L of culture). The polypeptide so 
expressed and purified is His tagged and has the additional 
amino acid residues of SEQ ID NO: 3 at the C-terminus as 
described in EXAMPLE 6. 


1.3 


Amount of purified polypeptide having SEQ ID NO: 187 soluble 

in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


70.8 


Amount of purified selmet labeled polypeptide having SEQ ID 
NO: 187 soluble in buffer, as described in EXAMPLE 8 (mg/ml 
of buffer) 


6.2 
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FIGURE 155-B 



TABLE 31 - liistidine tRNA synthetase from S. pneumoniae - SEQ ID NO: 184-SEQ 

ID NO: 187 


far tHp r^<=»r*tiH<* fincrf^TT^Tint iTiAnninff j^nJilvQiQ of 

polypeptide having SEQ ID NO: 187, determined as described in 

EXAMPLE 9 


1 OF-Ofi 


Number of matched peptides in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 187, determined as 
described in EXAMPLE 9 


19 


Minimum sequence coverage in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 187, determined as 
described in EXAMPLE 9 


47 


Calculated molecular weight of SEQ ID NO: 185 polypeptide 
(Da), determined as described in EXAMPLE 1 0 


50800 


Experimental molecular weight of SEQ ID NO: 187 polypeptide 
(Da), determined as described in EXAMPLE 10 


50223 


Results of protein interaction study described in EXAMPLE 11, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. The identity of an interacting protein identified by 
using at least one of the methods described in those examples is: SOkDa unidentified 
protein. 


Crystals of a polypeptide having the sequence of SEQ ID NO: 187, prepared and purified 
as described above and having a His tag, are obtained using the following conditions: 
ammonium sulfate 2M , TRIS O.IM pH 8.5. In addition, crystals of the same polypeptide 
may be prepared imder the following conditions: anmionium sulfate 2M , HEPES O.IM 
pH 7.5 , PEG400 2%. Further, crystals of the same polypeptide may be prepared under 
the following conditions: 30% PEG 4000, sodium cacodylate pH 6.5, 0.2M sodium 
acetate. The crystals were prepared using the following method: 20°C, sitting drop, 1 5 
mg polypeptide per ml of solution. 



179/311 

FIGURE 156 



TABLE 32 Bioinformatic Analyses of histidine tRNA synthetase from 5. pneumoniae 



TABLE 32 -- histidine tRNA synthetase from S. pneumoniae - SEQ ID NO: 184-SEQ ID 
NO: 187 


COG Category 


Translation, ribosomal structure, and 
biogenesis 


COG ED Number 


COG0124 


Is SEO ID NO- 185 classified as an 

essential gene? 


yes 


Nfost closelv related nrotein from PDR to 
SEQ ID NO: 185 


Histidvl-tRNA Svnthetase ClaeCi 


Source organism for close<?t PDR orotein to 
SEQ ID NO: 185 


Stcinhvlococcus dtirstis 


e- value for closest PDB Protein to SEO ID 

NO: 185 


l.OE-11 


% Identity between SEQ ID NO: 185 and 
the closest protein from PDB 


47 


% Positives between SEQ ID NO: 185 and 
the closest protein from PDB 


65 


Number of Protein Hits in the VGDB to 
SEQ ID NO: 185 


11 


Number of Microorganisms having VGDB 
Hits to SEQ ID NO: 185 


11 


Microorganisms having VGDB Hits to SEQ 

ID NO: 185^ 


[spne] [bsub] [hinf][ecoli] [efae] [paer] 
[saur] [nmen] [ctra] [rpxx] [mgen] 


First predicted epitopic region of SEQ ID 
NO: 185: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 190 :GLGVERLLLILEKQGV- 
TLPIENALD VYIAVLGE, 1.181 ,306->338 


Second predicted epitopic region of SEQ ED 
NO: 185: amino acid sequence, rank score, 
amino acid residue nimibers 


SEQ ID NO: 191 :TAPVVRSY, 1.180,83- 

>90 


Third predicted epitopic region of SEQ ID 
NO: 185: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 192 iIKALELVQALRQQ, 
1.152,342->354 



^Organisms are abbreviated as follows: ecoli = Eschericia coli; hpyl = Helicobacter 
5 pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 
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FIGURE 157 




Note: click on the El symbol to change column format. 
Measured Avg/ Computed Error EiResidues Missed 
Mass{M) Mono Mass • I3(Da) Start To Cut Peptide sequence 



869 


. 377 


M 


869 


.460 


-0 


.083 


200 


913 


. 304 


M 


913 


.429 


-0 


. 125 


34 


975 


.366 


M 


975 


.488 


-0 


.122 


115 


1025 


428 


M 


1025 


.561 


-0 


.133 


199 


1035 


372 


M 


1035 


509 


-0 


137 


358 


1069 


407 


M 


1069 


530 


-0 


124 


33 


1134 


413 


M 


1134 


576 


-0 


164 


53 


1210 


373 


M 


1210 


530 


-0 


156 


106 


1228 


507 


M 


1228 


629 


-0 


122 


8 


1242 


603 


M 


1242 


697 


-0 


094 


95 


1273 


609 


M 


1273 


727 


-0 


118 


179 


1489. 


699 


M 


1489 


756 


-0 


057 


41 


1544 . 


838 


M 


1544 


878 


-0 


040 


75 


1832. 


Oil 


M 


1832. 


028 


-0 


017 


179 


1889. 


005 


M 


1888 . 


998 


0. 


007 


381 


2122- 


950 


M 


2123 . 


038 


-0. 


088 


242 


2355. 


144 


M 


2355. 


147 


-0. 


003 


404 


2478. 


156 


M 


2478. 


184 


-0. 


028 


288 



206 


0 


LEENPLR 


40 


0 


YNYAEVR 


122 


0 


YERPQAGR 


206 


1 


RLEENPLR 


365 


1 


AERDYLNR 


■ 40 


1 


RYNYAEVR 


63 


0 


SVGDTTDIVTK 


114 


0 


FYYMGPMFR 


19 


0 


GTQDILPAESAK 


105 


0 


LFAPEVQKPSK * 


189 


0 


QALIDYLTPLK 


52 


0 


TPIFEHYEVISR 


88 


0 


HITLRPEGTAPWR 


194 


1 


QALIDYLTPLKETLSK 


398 


0 


TLITLGESEVESGQVTVK 


259 


0 


QMLENLG VDY I I DTNMVR 


423 


0 


EEVQVSLETISQNFSEIFEK 


311 


0 


YDGLVAYFGGPETAGFGPGLGVER 
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FIGURE 158 
SEQIDNO:193 

ATGAAATCCTACCAAGCTGTCTACCAAATCCTATCTAAAGAAACCGACT 
5 ATATCAGCGGAGAAAAAATCGCAGAAAAACTATCCCTAAGCCGAACAGCAATT 
TGGAAAGCCATCAAGCGACTAGAACAAGAAGGCATTGAAATTGATAGTATCAA 
AAATAGAGGATATAAACTGATGAATGGTGACCTTATTCTTCCAGAGATTCTAGA 
AGAAAATCTTCCAATTAAAGTCAGCTTTAAACCCGAAACAAAATCAACACAAC 
TAGATGCAAAAGAAGCAATTGATTTAGGCCATGAAGCAAATACCCTCTATCTA 

1 0 GCTTCCTATCAAACAGC AGGCCGAGGCCGTTTTCAACGTTCCTTCTACTCACC A 
CAAGGTGGTATTTATATGACACTCCATCTTAAACCAAATCTCCCCTATGACAAA 
TTACCATCCTACACACTACTTGTAGCTGGAGCTGTCTACAAAGCCATTAAGAAC 
CTAACTTTAATAGATGTCGACATAAAATGGGTCAATGATATCTATCTAAACAAT 
CATAAAATTGGAGGAATCCTTACTGAAGCAATGACCTCTGTAGAAACTGGCTTA 

1 5 GTC AC AGAT ATC ATT ATTGGAGT AGGT ATC AATTTC ACTATT AAAGACTTCCCT 
CAGGAATTAAAAGAAAAAGCTGCCAGCTTATTTAAAGCTACAGCTCCTATAAC 
AAGGAATGAATTGATCATAGAAATCTGGCGTGCTTTCTTCGAAACACCAGCAG 
AAGAGCTATTATACCTATACAAAAAACAGTCATTCATTCTAGGAAAAGAAGTC 
ACTTTCACACTAGAGCAAAAAGACTACAAGGGACTTGCTAAAGACATCTCAGA 

20 AAATGGAAAACTTTTAGTTCAATGTGATAACGGAAAAGAAATCTGGCTAAATA 
GTGGCGAAATTTCTCTCAATAGTTGGAAGTAA 
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FIGURE 159 
SEQIDNO: 194 

MKSYQAVYQILSKETDYISGEKIAEKLSLSRTAIWKAIKRLEQEGIEroSIKNR 
5 GYKLMNGDLILPEILEENLPIKVSFKPETKSTQLDAKEAIDLGHEANTLYLASYQTA 
GRGRFQRSFYSPQGGIYMTLHLKP>n:.PYDKLPSYTLLVAGAVYKAIKNLTLIDVDIK 
WVNDIYLNNHKIGGILTEAMTSVETGLVTDIIIGVGINFTIKDFPQELKEKAASLFKA 
TAPITRNELIIEIWRAFFETPAEELLYLYKKQSFILGKEVTFTLEQKDYKGLAKDISEN 
GKLLVQCDNGKEIWLNSGEISLNSWK 
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FIGURE 160 

SEQ ID NO: 195 

ATGAAATCCTACCAAGCTGTCTACCAAATCCTATCTAAAGAAACCGACT 
5 ATATCAGCGGAGAAAAAATCGCAGAAAAACTATCCCTAAGCCGAACAGCAATT 
TGGAAAGCCATCAAGCGACTAGAACAAGAAGGCATTGAAATTGATAGTATCAA 
AAATAGAGGATATAAACTGATGAATGGTGACCTTATTCTTCCAGAGATTCTAGA 
AGAAAATCTTCCAATTAAAGTCAGCTTTAAACCCGAAACAAAATCAACACAAC 
TAGATGCAAAAGAAGCAATTGATTTAGGCCATGAAGCAAATACCCTCTATCTA 

1 0 GCTTCCTATCAAACAGCAGGCCGAGGCCGTTTTC AACGTTCCTTCTACTCACCA 
CAAGGTGGTATTTATATGACACTCCATCTTAAACCAAATCTCCCCTATGACAAA 
TTACCATCCTACACACTACTTGTAGCTGGAGCTGTCTACAAAGCCATTAAGAAC 
CTAACTTTAATAGATGTCGACATAAAATGGGTCAATGATATCTATCTAAACAAT 
CATAAAATTGGAGGAATCCTTACTGAAGCAATGACCTCTGTAGAAACTGGCTTA 

1 5 GTC ACAG ATATC ATTATTGGAGTAGGTATC AATTTC ACTATTAAAGACTTCCCT 
CAGGAATTAAAAGAAAAAGCTGCCAGCTTATTTAAAGCTACAGCTCCTATAAC 
AAGGAATGAATTGATCATAGAAATCTGGCGTACTTTCTTCGAAACACCAGCAG 
AAGAGCTATTATACCTATACAAAAAACAGTCATTCATTCTAGGAAAAGAAGTC 
ACTTTCACACTAGAGCAAAAAGACTACAAGGGACTTGCTAAAGACATCTCAGA 

20 AAATGGAAAACTTTTAGTTCAATGTGATAACGGAAAAGAAATCTGGCTAAATA 
GTGGCGAAATTTCTCTCAATAGTTGGAAGTAA 
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FIGURE 161 
SEQIDNO: 196 

MKSYQAVYQILSKETDYISGEKIAEKLSLSRTArVVKAIKRLEQEGIEroSnCNR 
5 GYKLMNGDLILPEILEENLPIKVSFKPETKSTQLDAKEAIDLGHEANTLYLASYQTA 
GRGRFQRSFYSPQGGIYMTLHLKPNLPYDKLPSYTLLVAGAVYKAIKNLTLIDVDIK 
WVNDIYLNNHKIGGILTEAMTSVETGLVTDinGVGINFTIKDFPQELKEKAASLFKA 
TAPITRNELIIEIWRTFFETPAEELLYLYKKQSFILGKEVTFTLEQKDYKGLAKDISEN 
GKLLVQCDNGKEIWLNSGEISLNSWK 
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FIGURE 162 

SEQIDNO: 197 

Forward PGR Primer 

GCGGCGGCCCATATGAAATCCTACCAAGCTGTC 



SEQ ID NO: 198 



Reverse PGR Primer 

GCGCGGATCCCTTCCAACTATTGAGAGAAATTTC 
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FIGURE 163 



TABLE 33 Properties of BirA bifunctional protein from S. pneumoniae 



TABLE 33 - BirA bifunctional protein from S, pneumoniae - SEQ ID NO: 193-SEQ ID 
NO: 196 


Melting temperature CC) of SEQ ID NO: 197 (forward PGR 
primer) 


60 


Restriction enzyme for SEQ ID NO: 197 (forward PGR primer) 


Ndel 


Melting temperature (°G) of SEQ ID NO: 198 (reverse PGR 
primer) 


64 


Restriction enzyme for SEQ ED NO: 198 (reverse PGR primer) 


BamHI 


Number of nucleic acid residues in SEQ ID NO: 193 


936 


Number of amino acid residues in SEO ID NO* 194 


311 


Number of different nucleic acid residues between SEQ ID NO: 

193 and SEQ ID NO: 195 


1 


Number of different amino acid residues between SEQ ID NO: 
194 and SEQ ID NO: 196 


1 


r^fllfiiilflteH molftftiilar wfticrlit of* ST*0 ITi N^O* 1 04 nnlvnpntirfft 

(kDa) 


35 2 


Galculated pi of SEQ ID NO: 194 polypeptide 


7,2 


Solubility of SEQ ID NO: 196 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


Approaching one 
third 


Solubility of SEQ ID NO: 196 polypeptide, determined as 
uescnucu. in jj^^/vlvlf x^iii z. v^wiin inc nis id.^ di inc ^^-lerrninuo j 


Approaching one 

miru. 


Amovmt of purified polypeptide having SEQ ID NO: 196, 
prcpaicu dnu puniieu d.b (icscnocQ. m uie xz^xempniicdiion ^mg^i^ 
of culture). The polypeptide so expressed and purified has the 
additional amino acid residues from the removed His tag at the 
N-tenninu^ as described in EX^AMT^T.P fi 


4.2 


Amount of purified selmet labeled polypeptide having SEQ ED 
NO: 196, prepared and purified as described in the 
Exemplification (mg/L of culture). The polypeptide so 
expressed and purified is His tagged and has the additional 
amino acid residues of SEQ ID NO: 1 at the N-terminus as 
described in EXAMPLE 6. 


2.7 


Amoxmt of purified polypeptide having SEQ ID NO: 196 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


6.5 


Amount of purified selmet labeled polypeptide having SEQ ID 
NO: 196 soluble in buffer, as described in EXAMPLE 8 (mg/ml 
of buffer) 


2.0 
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FIGURE 163-B 



TABLE 33 - BirA bifiinctional protein from 5. pneumoniae - SEQ ID NO: 193-SEQ ID 
NO: 196 


z^'ov/Uic lur iiic pcpiluc iiiiKc^xpriiii iiictppxiig cuiaiyoio kji 

polypeptide having SEQ ID NO: 196, determined as described in 
FXAMPT F Q 




Number of matched peptides in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 196, determined as 
described in EXAMPLE 9 


18 


Minimum sequence coverage in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 196, determined as 
described in EXAMPLE 9 


54 


Calculated molecular weight of SEQ ID NO: 194 polypeptide 
(Da), determined as described in EXAMPLE 10 


37258 


Experimental molecular weight of SEQ ID NO: 196 polypeptide 
(Da), determined as described in EXAMPLE 10 


37461 


Results of protein interaction study described in EXAMPLE 11, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. The identity of an interacting protein identified by 
using at least one of the methods described in those examples is: 32kDa unidentified 
protein. 


Crystals of a selenomethionine-substituted polypeptide having the sequence of SEQ ID 
NO: 196, prepared and purified as described above and having a His tag, are obtained 
using the following conditions: PEG400 35%, Na cacodylate O.IM, pH 6.5, 0.2M 
calcium acetate. The crystals were prepared using the following method: 20°C, sitting 
drop, 2 mg polypeptide per ml of solution. 
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FIGURE 164 



TABLE 34 Bioinformatic Analyses of BirA bifunctional protein from 5. pneumoniae 



TABLE 34 -- BirA bifunctional protein from S. pneumoniae - SEQ ID NO: 193-SEQ ID 
NO: 196 


COG Category 


Transcription 


COG ID Number 


COG1654 


Is SEO ID NO- 194 classified as an 

essential gene? 


yes 


Most closelv related orotein from PDB to 
SEQ ID NO: 194 


BirA Bifunctional Protein (Ihxd) 


Source or&ajiisin for closest PDB orotein to 
SEQ ID NO: 194 


Escherichia, coli 


e-value for closest PDB Protein to SEQ ID 
NO: 194 


8.0E-23 


% Identity between SEQ ID NO: 194 and 
the closest protein from PDB 


28 


% Positives between SEQ ID NO: 194 and 
the closest protein from PDB 


49 


Number of Protein Hits in the VGDB to 
SEQ ID NO: 194 


8 


Number of Microorganisms having VGDB 
Hits to SEQ ID NO: 194 


8 


Microorganisms having VGDB Hits to SEQ 

ID NO: 194^ 


[spne] [efae] [saur] [bsub] 
[paer][ecoli][nmen][ctra] 


First predicted epitopic region of SEQ ID 
NO: 194: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 199 :YMTLHLKPNLPYD- 

KLPSYTLLVAGAVYKAIKNLTLIDVDIK. 

1.181,128->I68 


Second predicted epitopic region of SEQ ID 
NO: 194: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 200 :KLLVQCD, 1.159,287- 
>293 


Third predicted epitopic region of SEQ ID 
NO: 194: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 201 :YQAVYQILS, 1.149,4- 
>12 



Organisms are abbreviated as follows: ecoli = Eschericia coli; hpyl = Helicobacter 
5 pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 
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Measured Avg/ Computed Error Enesidues Missed 
Mass(M) Mono Mass □(Da) Stare To Cut Peptide sequence 
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0 


.047 
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M 


1142 


,654 


0 


.040 


159 


1184 
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M 


1184 


.655 


0 


.072 
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M 
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0 


027 


3 


1372 
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1372 


708 


0 
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41 
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1414 


699 


0 


047 


169 
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1481 


724 


0 


036 


14 


1493 


875 


M 


1493 


849 


0 


027 
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1499 
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M 


1499 


750 


0 


032 


265 


1528 
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M 


1528 


809 


0 


052 


40 


1642 . 


877 


M 


1642 . 


852 


0. 


025 


41 


1774 . 


919 


M 


1774 . 


888 


0 . 


031 


297 


1895. 


095 


M 


1895. 


062 


. 0. 


033 


226 


2392. 


113 


M 


2392. 


165 


-0. 


052 


92 



264 


1 


KQSFILGK 


84 


0 


VSFKPETK 


31 


1 


lAEKLSLSR 


273 


0 


EVTFTLEQK 


168 


0 


NLTLIDVDIK 


241 


0 


NELIIEIWR 


13 


0 


SYQAVYQILSK 


52 


0 


LEQEGIEIDSIK 


179 


0 


WVNDIYLNNHK 


26 


1 


ETDYISGEKIAEK 


155 


0 


LPSYTLLVAGAVYK 


276 


1 


EVTFTLEQKDYK 


52 


1 


RLEQEGIEIDSIK 


54 


1 


LEQEGIEIDSIKNR 
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0 


EXWLNSGEISLNSWK 


241 


1 


ATAPITRNELIIEIWR 


113 


0 


EAIDLGHEANTLYLASYQTAGR 
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FIGURE 167 
SEQ ID NO: 202 

ATGGGATATACAGTTGCTGTAGTCGGCGCGACAGGTGCTGTCGGTGCTC 
5 AGATGATAAAAATGTTGGAAGAATCAACACTTCCAATCGATAAAATTCGTTAC 
CTTGCTTCTGCACGTTCAGCAGGTAAGTCATTGAAATTTAAAGATCAAGATATT 
ACAATTGAAGAAACGACTGAAACAGCTTTTGAAGGAGTTGATATTGCTCTCTTT 
TCAGCAGGTAGTTCTACATCAGCTAAGTATGCACCATACGCAGTAAAAGCTGG 
CGTGGTAGTAGTAGATAATACATCTTATTTCCGTCAAAATCCAGATGTTCCTTT 

1 0 GGTTGTTCCAGAGGTC AATGCTC ATGC ACTTGATGCTC AC AACGGAATCATTGC 
CTGCCCTAATTGTTCAACAATTCAAATGATGGTGGCTCTTGAGCCGGTTCGCCA 
AAAATGGGGCTTGGACCGTATCATTGTTTCAACTTATCAAGCCGTTTCAGGTGC 
TGGTATGGGAGCAATTCTTGAGACACAACGTGAACTTCGTGAAGTCTTGAATGA 
TGGTGTGAAACCACGTGATTTGCATGCGGAAATCTTGCCTTCAGGTGGTGACAA 

1 5 GAAACATTATCCTATCGCCTTTAACGCTCTTCC AC AAATTGATGTTTTCACTGAT 
AATGATTACACGTACGAAGAGATGAAGATGACCAAGGAAACTAAGAAAATTAT 
GGAAGATGATAGCATTGCAGTATCTGCAACATGTGTGCGTATTCCAGTCTTGTC 
AGCTCACTCTGAGTCTGTTTATATCGAAACAAAAGAAGTGGCTCCAATCGAAG 
AAGTAAAAGCAGCTATCGCAGCCTTCCCAGGTGCTGTTCTTGAAGATGATGTAG 

20 CTCATCAAATCTATCCTCAAGCTATCAATGCAGTTGGTTCGCGTGATACCTTTGT 
TGGTCGTATCCGTAAAGACTTGGATGCAGAAAAAGGAATTCACATGTGGGTTG 
TTTCAGATAACCTTCTCAAAGGTGCTGCTTGGAACTCAGTTCAGATTGCTGAAA 
CTCTTCATGAACGTGGATTGGTTCGTCCAACAGCCGAATTGAAATTTGAATTAA 
AATAG 
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FIGURE 168 

SEQ ID NO: 203 

MGYTVAVVGATGAVGAQMIKMLEESTLPIDKIRYLASARSAGKSLKFKDQ 
5 DITIEETTETAFEGVDIALFSAGSSTSAKYAPYAVKAGVVVVDNTSYFRQNPDVPLV 
VPEVNAHALDAHNGIIACPNCSTIQMMVALEPVRQKWGLDRIIVSTYQAVSGAGM 
GAILETQRELREVLNDGVKPRDLHAEILPSGGDKKHYPIAFNALPQIDVFTDNDYTY 
EEMKMTK£TKKJMEDDSIAVSATCVRIPVLSAHSESVYffiTKEVAPffiEVKj\AIAAFP 
GAVLEDDVAHQIYPQAINAVGSRDTFVGRIRKDLDAEKGIHMWVVSDNLLKGAA 
10 WNSVQIAETLHERGLVRPTAELKFELK 
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FIGURE 169 
SEQ ID NO: 204 

ATGGGATATACAGTTGCTGTAGTCGGCGCGACAGGTGCTGTCGGTGCTC 
5 AGATGATAAAAATGTTGGAAGAATCAACACTTCCAATTGATAAAATCCGTTAC 
CTTGCTTCTGCACGTTCAGCAGGTAAGTCATTGAAATTTAAAGATCAAGATATT 
ACGATTGAAGAAACGACTGAAACAGCTTTTGAAGGAGTTGATATTGCTCTCTTT 
TCAGCAGGTGATTCGACATCAGCTAAGTATGCACCATACGCAGTAAAAGCTGG 
CGTGGTAGTAGTGGATAATACATCTTATTTCCGTCAAAATCCAGATGTTCCTTT 

1 0 GGTTGTTCC AGAGGTCAATGCTC ATGCACTTGATGCCCACAACGGAATCATTGC 
CTGCCCTAACTGTTCAACAATCCAAATGATGGTGGCTCTTGAGCCGGTTCGCCA 
AAAATGGGGCTTGGACCGTATCATTGTTTCAACTTATCAAGCCGTTTCAGGTGC 
TGGTATGGGAGCAATTCTTGAGACACAACGTGAACTTCGTGAAGTCTTGAATGA 
TGGTGTGAAACCACGTGATTTGCATGCGGAAATCTTACCTTCAGGCGGTGACAA 

1 5 GAAACATTATCCTATCGCCTTCAATGCTCTTCCACAAATCGATGTCTTCACTGAC 
AATGATTACACTTACGAAGAGATGAAGATGACCAAGGAAACTAAGAAAATTAT 
GGAAGATGATAGCATTGCAGTATCTGCAACATGTGTACGTATTCCAGTCTTGTC 
AGCTCACTCTGAGTCTGTTTATATCGAAACAAAAGAAGTGGCTCCAATCGAAG 
AAGTAAAAGCAGCTATCGCAGCCTTCCCAGGTGCTGTTCTTGAAGATGATGTAG 

20 CTCATCAAATCTATCCTCAAGCTATCAATGCAGTTGGTTCGCGTGATACCTTTGT 
TGGTCGTATCCGTAAAGACTTGGATGCAGAAAAAGGAATTCACATGTGGGTTG 
TTTCAGATAACCTTCTCAAAGGTGCTGCTTGGAACTCAGTTCAGATTGCTGAAA 
CTCTTCATGAACGTGGATTGGTTCGTCCAACAGCCGAATTGAAATTTGAATTAA 
AATAG 
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FIGURE 170 
SEQ ID NO: 205 

MGYTVAVVGATGAVGAQMIKMLEESTLPIDKIRYLASARSAGKSLKFKDQ 
5 DITffiETTETAFEGVDIALFSAGDSTSAKYAPYAVKAGVWVDNTSYFRQNPDVPL 
VVPEVNAHALDAHNGIIACPNCSTIQMMVALEPVRQKWGLDRIIVSTYQAVSGAG 
MGAILETQRELREVLNDGVKPRDLHAEILPSGGDKKHYPIAFNALPQIDVFTDNDY 
TYEEMKMTKETKKIMEDDSLA.VSATCVRIPVLSAHSESVYIETKEVAPffiEVKAAIA 
AFPGAVLEDDVAHQIYPQAINAVGSRDTFVGRIRKDLDAEKGIHMWWSDNLLKG 
10 AAWNSVQIAETLHERGLVRPTAELKFELK 
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FIGURE 171 
SEQ ID NO: 206 

Forward PCR Primer 

GCGGCGGCCCATATGGGATATACAGTTGCTGTAG 



SEQ ID NO: 207 

Reverse PCR Primer 

GCGCGGATCCTTTTAATTCAAATTTCAATTCGGC 
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TABLE 35 Properties of putative PTS system enzyme II A component from S. 



pneumoniae 



TABLE 35 ~ putative PTS system enzyme II A component from S. pneumoniae — SEQ 
ID NO: 202-SEQ ED NO: 205 


Melting temperature f C) of SEQ ID NO: 206 (forward PGR 
primer) 


62 


Restriction enzyme for SEQ ID NO: 206 (forward PGR primer) 


Ndel 


Melting temperature (^^C) of SEQ ID NO: 207 (reverse PGR 
primer) 


60 


Restriction enzyme for SEQ ID NO: 207 (reverse PGR primer) 


BamHI 


Number of nucleic acid residues in SEQ ID NO: 202 


1077 


Number of amino acid residues in SEQ ID NO: 203 


358 


Number of different nucleic acid residues between SEQ ID NO: 
202 and SEQ ID NO: 204 


19 


Number of different amino acid residues between SEQ ID NO: 
203 and SEQ ID NO: 205 


1 


Galculated molecular weight of SEQ ID NO: 203 polypeptide 

(kDa) 


38.97 


Galculated pi of SEQ ID NO: 203 polypeptide 


4.9 


Solubility of SEQ ID NO: 205 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


Approaching one 
third 


Solubility of SEQ ID NO: 205 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the G-terminus) 


Approximately two 
thirds 


Amount of purified polypeptide having SEQ ID NO: 205, 
prepared and purified as described in the Exemplification (mg/L 
of culture). The polypeptide so expressed and purified is His 
tagged and has the additional amino acid residues of SEQ ID 
NO: 1 at the N-terminus as described in EXAMPLE 6. 


10.0 


Amount of purified selmet labeled polypeptide having SEQ ID 
NO: 205, prepared and purified as described in the 
Exemplification (mg/L of culture). The polypeptide so 
expressed and purified is His tagged and has the additional 
amino acid residues of SEQ ID NO: 1 at the N-terminus as 
described in EXAMPLE 6. 


5.8 


Amount of purified polypeptide having SEQ ID NO: 205 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


27.0 


Amount of purified selmet labeled polypeptide having SEQ ID 
NO: 205 soluble in buffer, as described in EXAMPLE 8 (mg/ml 
of buffer) 


14.5 
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FIGURE 172-B 



TABLE 35 — putative PTS system enzynie II A component from S. pneumoniae — SEQ 
ID NO: 202-SEQ ID NO: 205 



Calculated molecular weight of SEQ ID NO: 203 polypeptide 
(Da), detemiined as described in EXAMPLE 10 



41007 



Experimental molecular weight of SEQ ID NO: 205 polypeptide 
(Da), determined as described in EXAMPLE 1 0 



41372 



Results of protein interaction study described in EXAMPLE 11, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. No interacting proteins were observed by using at 

least one of the methods described in those examples. 

Crystals of a polypeptide having the sequence of SEQ ID NO: 205, prepared and purified 
as described above and having a His tag, are obtained using the following conditions: 
30% PEG 1 500. In addition, crystals of the same polypeptide may be prepared under the 
following conditions: 30% PEG 4000, sodium citrate pH 5.5, 0.2 M ammonium acetate. 
Further, crystals of the same polypeptide may be prepared under the following 
conditions: 20% PEG 8000, sodium citrate pH 5.5, 0.2M magnesium chloride. The 
crystals were prepared using the following method: 20°C, sitting drop, 10 mg polypeptide 

per ml of solution. 

Crystals of a selenomethionine-substituted polypeptide having the sequence of SEQ ID 
NO: 205, prepared and purified as described above and having a His tag, are obtained 
using the following condition: 30% PEG 1500. The crystals were prepared using the 
following method: 20°C, sitting drop, 14.5 mg polypeptide per ml of solution. 
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TABLE 36 Bioinformatic Analyses of putative PTS system enzyme II A component 



from S. pneumoniae 



TABLE 36 — putative PTS system enzyme II A component from S. pneumoniae — SEQ ID 
NO: 202-SEQ ID NO: 205 


COG Category 


Amino acid transport and metabolism 


COG ID Number 


COG0136 


Is SEQ ID NO: 203 classified as an 
essential gene? 


yes 


Most closely related protein from 
PDB to SEQ ID NO: 203 


Aspartate-Semialdehyde Dehydrogenase (lgl3) 


Source organism for closest PDB 
protein to SEQ ID NO: 203 


Escherichia coli 


e-value for closest PDB Protein to 
SEQ ID NO: 203 


3.0E-16 


% Identity between SEQ ID NO: 203 
and the closest protein from PDB 


26 


% Positives between SEQ ID NO: 
203 and the closest protein from 
PDB 


43 


Number of Protein Hits in the VGDB 
to SEQ ID NO: 203 


8 


Number of Microorganisms having 
VGDB Hits to SEQ ID NO: 203 


8 


Microorganisms having VGDB Hits 
to SEQ ID NO: 203' 


[spne] [efae] [bsub] [hpyl] 
[rpxx] [saur] [ecoli] [paer] 


First predicted epitopic region of 
SEQ ID NO: 203: amino acid 
sequence, rank score, amino acid 
residue numbers 


SEQ ID NO: 208 :SIAVSATCVRIPVLSAHSESV- 
YIETKEVAPIEEVKAAIAAFPGAVLEDDVAH- 
QIYPQAINAV, 1.217,236->297 


Second predicted epitopic region of 
SEQ ID NO: 203: amino acid 
sequence, rank score, amino acid 
residue numbers 


SEQ ID NO: 209 :SAKYAPYAVKAGVVWDNT, 
1.200,77->95 


Third predicted epitopic region of 
SEQ ID NO: 203: amino acid 
sequence, rank score, amino acid 
residue numbers 


SEQ ID NO: 210 :NPDVPLWPEVNAHALD, 
1.199,101->117 



5 Organisms are abbreviated as follows: ecoli = Eschericia coli., hpyl = Helicobacter 

pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae — Enterococcus faecalis. 
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FIGURE 175 
SEQEDNO:211 

ATGGATTTAAAGCAATACGTATCAGAAGTTCAAGATTGGCCGAAACCAG 
5 GTGTTAGTTTCAAGGATATTACTACAATTATGGATAATGGTGAAGCATATGGCT 
ATGCAACAGATAAAATTGTAGAATACGCAAAAGACAGAGATGTTGATATCGTT 
GTAGGACCTGAAGCGCGTGGCTTTATCATTGGCTGTCCTGTAGCTTATTCAATG 
GGGATTGGCTTTGCACCTGTTAGAAAAGAAGGGAAATTACCTCGTGAAGTCATT 
CGTTATGAGTATGACCTAGAATATGGTACAAATGTTTTAACAATGCACAAAGAT 
1 0 GC AATTAAACC AGGTCAACGTGTGTTAATTACAGATGATTT ATTAGCTACTGGT 
GGTACGATTGAAGCAGCAATAAAATTAGTTGAAAAATTAGGCGGTATCGTAGT 
AGGTATTGCATTTATAATTGAATTGAAATATTTAAATGGTATTGAAAAAATTAA 
AGATTACGATGTTATGAGTTTAATCTCATACGACGAATAA 
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FIGURE 176 

SEQIDNO:212 

MDLKQYVSEVQDWPKPGVSFKDITTIMDNGEAYGYATDKIVEYAKDRDVD 
5 IVVGPEARGFIIGCPVAYSMGIGFAPVRKEGKLPREVIRYEYDLEYGTNVLTMHKD 
AIKJ>GQRVLITDDLLATGGTffiAAIKLVEKl.GGIVVGIAFIIELKYLNGIEKIKDYDV 
MSLISYDE 
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FIGURE 177 

SEQLDNO: 213 

ATGGATTTAAAGCAATACGTATCAGAAGTTCAAGATTGGCCGAAACCAG 
5 GTGTTAGTTTCAAGGATATTACTACAATTATGGATAATGGTGAAGCATATGGCT 
ATGCAACAGATAAAATTGTAGAATACGCAAAAGACAGAGATGTTGATATCGTT 
GTAGGACCTGAAGCGCGTGGCTTTATCATTGGCTGTCCTGTAGCTTATTCAATG 
GGGATTGGCTTTGCACCTGTTAGAAAAGAAGGGAAATTACCTCGTGAAGTCATT 
CGTTATGAGTATGACCTAGAATATGGTACAAATGTTTTAACAATGCACAAAGAT 
10 GCAATTAAACCAGGTCAACGTGTGTTAATTACAGATGATTTATTAGCTACTGGT 
GGTACGATTGAAGCAGCAATAAAATTAGTTGAAAAATTAGGCGGTATCGTAGT 
AGGTATTGCATTTATAATTGAATTGAAATATTTAAATGGTATTGAAAAAATTAA 
AGATTACGATGTTATGAGTTTAATCTCATACGACGAATAA 
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FIGURE 178 
SEQIDNO: 214 

MDLKQYVSEVQDWPKPGVSFKDITTIMDNGEAYGYATDKIVEYAKDRDVD 
5 r/VGPEARGFIIGCPVAYSMGIGFAPVRKEGKLPREVIRYEYDLEYGTNVLTMHKD 
AKPGQRVLITDDLLATGGTffiAAIKLVEKLGGIVVGIAFIffiLKYLNGffiKIKDYDV 
MSLISYDE 
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FIGURE 179 
SEQIDNO: 215 

Forward PGR Primer 

GCGGCGGCATTAATATGGATTTAAAGCAATACGTATC 



SEQIDNO: 216 



Reverse PGR Primer 

GCGCGGATCCTTCGTCGTATGAGATTAAACTC 
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TABLE 36 Properties of adenine phosphoribosyltransferase from S. aureus 



TABLE 36 — adenine phosphoribosyltransferase from 5. aureus — SEQ ED NO: 21 1-SEQ 
ID NO: 214 


Melting temDerature (^O of SEO ID NO' 215 f forward PGR 
primer) 


60 


Restriction enzyme for SEQ ID NO: 215 (forward PGR primer) 


Asel 


Melting temperature (°C) of SEQ ID NO: 216 (reverse PGR 
primer) 


60 


Restriction enzyme for SEQ ID NO: 216 (reverse PGR primer) 


BamHI 


Number of nucleic acid residues in SEQ ID NO: 211 


519 


Number of amino acid residues in SEQ ID NO: 212 


172 


Number of different nucleic acid residues between SEQ ID NO: 
211 and SEQ ID NO: 213 


0 


212 and SEQ ID NO: 214 


0 


Calculated molecular weight of SEQ ID NO: 212 polypeptide 

(kDa) 


19.1 


Calculated pi of SEQ ED NO: 212 polypeptide 


4.5 


ooiUDiniy oi oIjVc rj-/ zih poiypepiiQc, ueieimineu do 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


/\-Pprod.ciiing 1 /o 


/vmouni OI puniieu poiypepiiae navmg onv^ wj imv^. -^i^, 
prepared and purified as described in the Exemplification (mg/L 
of culture). The polypeptide so expressed and purified is His 

tjiocrpH jiTiH VisQ tVif* nHHitinnjil j^mino ppiH tpqiHupq nfSPC^ 111 N^C^" 

1 at the N-terminus as described in EXAMPLE 6. 




Amount of purified *^N labeled polypeptide having SEQ ID NO: 
214, prepared and purified as described in the Exemplification 
(mg/L of culture). The polypeptide so expressed and purified is 
His tagged and has the additional amino acid residues of SEQ ID 
NO: 1 at the N-terminus as described in EXAMPLE 6. 


16.6 


Amount of purified polypeptide having SEQ ID NO: 214 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


66.28 


Amount of purified *^N labeled polypeptide having SEQ ID NO: 
214 soluble in buffer, as described in EXAMPLE 8 (mg/ml of 
buffer) 


33.1 
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FIGURE 180-B 



TABLE 36 - 
ID NO: 214 



adenine phosphoribosyltransferase from S. aureus ~ SEQ ED NO: 21 1-SEQ 



Z-score for the peptide fingerprint mapping analysis of 
polypeptide having SEQ ID NO: 214, determined as described in 
EXAMPLE 9 



9.7E-6 



Number of matched peptides in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ED NO: 214, determined as 
described in EXAMPLE 9 



12 



Minimum sequence coverage in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 214, determined as 
described in EXAMPLE 9 



78 



Calculated molecular weight of SEQ ID NO: 212 polypeptide 

(Da), determined as described in EXAMPLE 10 



21148 



Experimental molecular weight of SEQ ID NO: 214 polypeptide 
(Da), determined as described in EXAMPLE 10 



21263 



Results of protein interaction study described in EXAMPLE 11, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. No interacting proteins were observed by using at 

least one of the methods described in those examples. 

Crystals of a polypeptide having the sequence of SEQ ID NO: 214, prepared and purified 
as described above and having a His tag, are obtained using the following conditions: 
sodium citrate 1 .4M, Tris-HCl O.IM, pH 8.5. The crystals were prepared using the 

following method: 20'^C, sitting-drop, 15 mg polypeptide per ml of solution. 

Co-crystals of a polypeptide having the sequence of SEQ ID NO: 214 and adenine, are 
obtained using the following conditions: sodium citrate 1.4M, Tris-HCl O.IM, pH 8.5. 
The concentration of the polypeptide in the solution used to prepare the crystal was 1 5 
mg/mL and the concentration of the ligand was 2 mM. The crystals were prepared using 
the following method: 20°C, sitting-drop, 15 mg polypeptide per ml of solution. The 
subject crystallized polypeptide contains the His tag described above. 

Co-crystals of a polypeptide having the sequence of SEQ ID NO: 214 and AMP, are 
obtained using the following conditions: sodium citrate 1.4M, Tris-HCl O.IM, pH 8.5, 
The concentration of the polypeptide in the solution used to prepare the crystal was 15 
mg/mL and the concentration of the ligand was 2 mM and 10 mM. The crystals were 
prepared using the following method: 20°C, sitting-drop, 15 mg polypeptide per ml of 
solution. The subject crystallized polypeptide contains the His tag described above. 

Co-crystals of a polypeptide having the sequence of SEQ ID NO: 214 and 5-phospho- 
alpha-d-ribose-1 -diphosphate sodium salt, are obtained using the following conditions: tri- 
sodium Citrate dihydrate 1.4M , HEPES O.IM pH 7.5 . The concentration of the 
polypeptide in the solution used to prepare the crystal was 15 mg/mL and the 
concentration of the ligand was 2 mM and 10 mM. The crystals were prepared using the 
following method: 20°C, sitting-drop, 15 mg polypeptide per ml of solution. The subject 
crystallized polypeptide contains the His tag described above. 
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TABLE 37 Bioinformatic Analyses of adenine phosphoribosyltransferase from 5. 



aureus 



TABLE 37 - adenine phosphoribosyltransferase from 5. aureus - SEQ ID NO: 211-SEQ 
ID NO: 214 


COG Category 


Nucleotide Transport and 
Metabolism 


COG ED Number 


COG0503 


Is SEQ ID NO: 212 classified as an essential gene? 


yes 


Most closely related protein from PDB to SEQ ID 
NO: 212 


Adenine Phosphoribosyltransferase, 
(Iqcd) 


Source organism for closest PDB protein to SEQ ID 
NO: 212 


Leishmania donovani 


e-value for closest PDB Protein to SEQ ID NO: 212 


7E-15 


% Identity between SEQ ID NO: 212 and the closest 
protein from PDB 


31 


% Positives between SEQ ID NO: 212 and the 
closest protein from PDB 


48 


Number of Protein Hits in the VGDB to SEQ ID 
NO: 212 


11 


Number of Microorganisms having VGDB Hits to 
SEQ ID NO: 212 


11 


Microorganisms having VGDB Hits to SEQ ID NO: 
212^ 


[hinfj [efae] [spne] [saur] [bsub] [ecoli] 
[bbur] [hpyl][paer] [mgen] [nmen] 


First predicted epitopic region of SEQ ID NO: 212: 
amino acid sequence, rank score, amino acid residue 
numbers 


SEQ ID NO: 217 :GFIIGCPVAYS, 
1.161, 59->69 


Second predicted epitopic region of SEQ ID NO: 
212: amino acid sequence, rank score, amino acid 
residue numbers 


SEQ ID NO: 218 :VDIVVGP, 
1.158, 49->55 


Third predicted epitopic region of SEQ ID NO: 212: 
amino acid sequence, rank score, amino acid residue 
numbers 


SEQ ID NO: 219 :EAAIKLVEKLG- 
GIVVGIAFIIELKYL, 1.157, 128- 
>153 



5 Organisms are abbreviated as follows: ecoli = Eschericia coli; hpyl = Helicobacter 

pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 

10 
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FIGURE 182 



Measured peptides : 73 

Matched peptides : 12 

Min. sequence coverage: 78% 



0 



■./;COV'erAGE Mi^P . AHp .error HfiP 



f 




5pO0 . 

CD O' 



500' 



Measured Avg> cV{^^^ ; 



881.606 M 881.544 0.062 83 89 1 LPREVIR 

883.560 M 883.487 0.073 106 113 0 DAIKPGQR 

1168.647 M 1168.608 0.039 48 58 0 DVDIWGPEAR 

1439.786 M 1439.736 0.049 46 58 1 DRDVDIVVGPEAR 

1540.898 M 1540.958 -0.061 137 151 0 LGGIWGIAFIIELK 

16891.884 M 1689.780 0.104 159 172 1 IKDYDVMSLISYDE 

1977.015 M 1976.866 0.149 22 39 6 DITTIMDNGEAYGYATDK 

1993.045 M 1992.994 0.051 5 21 0 QYVSEVQDWPKPGVSFK 

2111.080 M 2111.069 0.011 59 78 0 GFIIGCPVAYSMGIGFAPVR 

2239.184 M 2239.164 0.021 59 79 1 GFIIGCPVAYSMGIGFAPVRK 

2472.205 M 2472.198 0.007 86 105 1 . EVIRYEYDLEYGTNVLTMHK 

2680.232 M 2680.256 -0.025 22 45 1 DITTIMDNGEAYGYATDKIVEYAK 
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FIGURE 183 
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Intensity 



<21263> 
I 



0 



17000 



m/z 



23000 
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FIGURE 184 
SEQ ID NO: 220 

GTGTCTTCTTTACTTGTATATGTTACATATATTCACGATAGAGAGGATAA 
5 GAAAATGGCTCAAATTTCTAAATATAAACGTGTAGTTTTGAAACTAAGTGGTGA 
AGCGTTAGCTGGAGAAAAAGGATTTGGCATAAATCCAGTAATTATTAAAAGTG 
TTGCTGAGCAAGTGGCTGAAGTTGCTAAAATGGACTGTGAAATCGCAGTAATC 
GTTGGTGGCGGAAACATTTGGAGAGGTAAAACAGGTAGTGACTTAGGTATGGA 
CCGTGGAACTGCTGATTACATGGGTATGCTTGCAACTGTAATGAATGCCTTAGC 

10 ATTACAAGATAGTTTAGAACAATTGGATTGTGATACACGAGTATTAACATCTAT 
TGAAATGAAGCAAGTGGCTGAACCTTATATTCGTCGTCGTGCAATTAGACACTT 
AGAAAAGAAACGCGTAGTTATTTTTGCTGCAGGTATTGGAAACCCATACTTCTC 
TACAGATACTACAGCGGCATTACGTGCTGCAGAAGTTGAAGCAGATGTTATTTT 
AATGGGCAAAAATAATGTAGATGGTGTATATTCTGCAGATCCTAAAGTAAACA 

1 5 AAGATGCGGT AAAATATGAAC ATTTAACGC ATATTCAAATGCTTCAAGAAGGT 
TTACAAGTAATGGATTCAACAGCATCCTCATTCTGTATGGATAATAACATTCCG 
TTAACTGTTTTCTCTATTATGGAAGAAGGAAATATTAAACGTGCTGTTATGGGT 
GAAAAGATAGGTACGTTAATTACAAAATAA 
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FIGURE 185 
SEQIDNO: 221 

VSSLLVYVTYIHDREDKKMAQISKYKRVVLKLSGEALAGEKGFGINPVIIKS 
5 VAEQVAEVAKMDCEIAVIVGGGNIWRGKTGSDLGMDRGTADYMGMLATVMNAL 
ALQDSLEQLDCDTRVLTSIEMKQVAEPYIRRRAIRHLEKKRVVIFAAGIGNPYFSTD 
TTAALRAAEVEAI)VILMGK^^^WDGVYSADPKVNKDAVKYEHLTHIQMLQEGLQV 
MDSTASSFCMDNNIPLTVFSIMEEGNIKRAVMGEKIGTLITK 
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FIGURE 186 

SEQ ID NO: 222 

GTGTCTTCTTTACTTGTATATGTTACATATATTCACGATAGAGAGGATAA 
5 GAAAATGGCTCAAATTTCTAAATATAAACGTGTAGTTTTGAAACTAAGTGGTGA 
AGCGTTAGCTGGAGAAAAAGGATTTGGCATAAATCCAGTAATTATTAAAAGTG 
TTGCTGAGCAAGTGGCTGAAGTTGCTAAAATGGACTGTGAAATCGCAGTAATC 
GTTGGTGGCGGAAACATTTGGAGAGGTAAACCAGGTAGTGACTTAGGTATGGA 
CCGTGGAACTGCTGATTACATGGGTATGCTTGCAACTGTAATGAATGCTTTAGC 

10 ATTACAAGATAGTTTAGAACAATTGGATTGTGATACACGAGTATTAACATCTAT 
TGAAATGAAGCAAGTGGCTGAACCTTATATTCGTCGTCGTGCAATTAGACACTT 
AGAAAAGAAACGCGTAGTTATTTTTGCTGCAGGTATTGGAAACCCATACTTCTC 
TACAGATACTACAGCGGCATTACGTGCTGCAGAAGTTGAAGCAGATGTTATTTT 
AATGGGCAAAAATAATGTAGATGGTGTATATTCTGCAGATCCTAAAGTAAACA 

1 5 AAGATGCGGTAAAATATGAACATTTAACGCATATTCAAATGCTTCAAGAAGGT 
TTACAAGTAATGGATTCAACAGCATCCTCATTCTGTATGGATAATAACATTCCG 
TTAACTGTTTTCTCTATTATGGAAGAAGGAAATATTAAACGTGCTGTTATGGGT 
GAAAAGATAGGTACGTTAATTACAAAATAA 
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FIGURE 187 

SEQ ID NO: 223 

VSSLLVYVTYfflDREDKKMAQISKYKRVVLKLSGEALAGEKGFGINPVIIKS 
5 VAEQVAEVAKMDCEIAVIVGGGNIWRGKPGSDLGMDRGTADYMGMLATVMNAL 
AI.QDSLEQLDCDTRVLTSffiMKQVA£PYIRRRAIRHLEKKRVVIFAAGIGNPYFSTD 
TTAALRAAEVEADVILMGKJvINVDGVYSADPKVNKDAVKYEHLTHIQMLQEGLQV 
MDSTASSFCMDNNIPLTVFSIMEEGNIKRAVMGEKIGTLITK 
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FIGURE 188 
SEQ ID NO: 224 

Forward PCR Primer 
5 GCGGCGGCCCATATGTCTTCTTTACTTGTATATGTTAC 



SEQ ID NO: 225 



10 



Reverse PCR Primer 

GCGCGGATCCTTTTGTAATTAACGTACCTATCTTTTC 
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TABLE 38 Properties of uridylate kinase from S. aureus 



TABLE 38 -- uridylate kinase from 5. aureus - SEQ ID NO: 220-SEQ ID NO: 223 


Melting temperature (°C) of SEQ ID NO: 224 (forward PGR 
primer) 


66 


Restriction enzyme for SEQ ID NO: 224 (forward PGR primer) 


Ndel 


Melting temperature (°G) of SEQ ID NO: 225 (reverse PGR 
primer) 


68 


Restriction enzyme for SEQ ID NO: 225 (reverse PGR primer) 


BamHI 


Number of nucleic acid residues in SEQ ED NO: 220 


777 


Number of amino acid residues in SEQ ID NO: 221 


258 


Number of different nucleic acid residues between SEQ ID NO: 
220 and SEQ ID NO: 222 


2 


Number of different amino acid residues between SEQ ID NO: 
221 and SEQ ID NO: 223 


1 


Galculated molecular weight of SEQ ID NO: 221 polypeptide 
(kDa) 


28.3 


Galculated pl of SEQ ID NO: 221 polypeptide 


6.1 


Solubility of SEQ ID NO: 223 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


Approaching one- 
third 


Solubility of SEQ ID NO: 223 polypeptide, determined as 

H<^cr'"riV\f*rl in T-<^i^A\AT^T T-< ^"vx/itVi tJic Jit tVif* f^-tf^TminiiQ^ 
UCoL/llUCLl HI X-/ ^ \^W1LI1 lilC/ Xnio dl Lilv^ V^~LdiiIillUo^ 


No detectable 


Amount of purified polypeptide having SEQ ID NO: 223, 

LIICLICirCU dilU LIUIlliCU <to UCoL/llLICU ill UlC XJiAdll|JiiXiL/ClllUii ^111^ 

of culture). The polypeptide so expressed and purified is His 
tagged and has the additional amino acid residues of SEQ ID 
NO: 1 at the N-terminus as described in EXAMPLE 6. 


6.36 


Amount of purified '^N labeled polypeptide having SEQ ID NO: 
223, prepared and purified as described in the Exemplification 
(mg/L of culture). The polypeptide so expressed and purified is 
His tagged and has the additional amino acid residues of SEQ ID 
NO: 1 at the N-terminus as described in EXAMPLE 6. 


3.00 


Amoimt of purified polypeptide having SEQ ID NO: 223 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


21.20 


Amount of purified *^N labeled polypeptide having SEQ ID NO: 
223 soluble in buffer, as described in EXAMPLE 8 (mg/ml of 
buffer) 


9.30 
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TABLE 38 - uridylate kinase from S. aureus - SEQ ID NO: 220-SEQ ID NO: 223 


Z-score for the peptide fingerprint mapping analysis of 
polypeptide having SEQ ID NO: 223, determined as described in 
EXAMPLE 9 


0.88 


Number of matched peptides in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 223, determined as 

described in EXAMPLE 9 


5 


Minimum sequence coverage in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 223, determined as 
described in EXAMPLE 9 


25 


Results of protein interaction study described in EXAMPLE 1 1, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. The identity of interacting proteins identified by 
using at least one of the methods described in those examples are: cell division protein 
FtsA (gi|13700984),'-50, and --60 imidentified proteins 
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TABLE 39 Bioinformatic Analyses of uridylate kinase from S. aureus 



TABLE 39 -- uridylate kinase from S. aureus - SEQ ID NO: 220-SEQ ID NO: 223 


COG Category 


Nucleotide Transport and Metabolism 


POfi ID Number 


COG0528 


Is SEQ ID NO: 221 classified as an essential 


yes 


Most closely related protein fi-om PDB to SEQ 
TT) NO- 221 


none 


Source organism for closest PDB protein to 
SFO TD NO- 221 


N/A 


e-value for closest PDB Protein to SEQ ID NO: 

221 


N/A 


% Identity between SEQ ID NO: 221 and the 
closest protein from PDB 


N/A 


% Pn<;itive<5 between SFO TD NO' 221 and tbe 
closest protein from PDB 


N/A 


Number of Protein Hits in the VGDB to SEQ 
rn NO- 221 


12 


Nxunber of Microorganisms having VGDB Hits 
to SEQ ID NO: 221 


12 


IVficroor^ani^ms having VODB Hits to SEO ID 
NO: 221^ 


Fsaurl Fefael Fecolil Fnaerl Fhinfl Fsnnel 
[bsub] [rpxx] [nmen] [ctra] [hpyl] [mgen] 


First predicted epitopic region of SEQ ID NO: 
221 : amino acid sequence, rank score, amino 
acid residue numbers 


SEQ ID NO: 226 rLLVYVTYI, 1.214, 4- 
>11 


Second predicted epitopic region of SEQ ID 
NO: 221 : amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 227 :KMDCEIAVIVGG, 
1.200, 62->73 


Third predicted epitopic region of SEQ ID NO: 
221: amino acid sequence, rank score, amino 
acid residue numbers 


SEQ ID NO: 228 :ISKYKRVVLKLSGE, 
1.155, 22->35, 



Organisms are abbreviated as follows: ecoli = Eschericia coli\ hpyl = Helicobacter 
5 pylori\ paer = Pseudomonas aeruginosas ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 



10 
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FIGURE 191 



Measured peptides: 62 
Matched peptides: 5 
Min. sequence coverage: 25% 



DAT 1=1 ■■: 
HATCH 



COVERAGE MAP AND..ERROR'.MAP ^ 



m 



'%f]\ jit 



v4100DA 



^i: >'i-RESIDUE>::NUMBER' 



5000' 



cn.cr: 



5.0.0': ; 



Measured Ayg/^ Erroi: - Residues M ' ^. ■ * . > ^ " 



974.543 M 974.518 0.025 128 135 0 

1056.629 M 1056.633 -0.003 "42 51 0 

1129.549 M 1129:597 -0.049 52 62 0 

1344.692 M 1344.695 -0.003 169 181 0 

2439.440 M 2439.290 0.150 146 168 1 



QVAEPYIR 

GFGINPVIIK 

SVAEQVAEVAK 

AAEVEADVILMGK 

RWIFAAGIGNPYFSTDTTAALR 
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FIGURE 192 
SEQ ID NO: 229 

ATGGCAGACCGAGGCTTACTAATCGTTTTTTCTGGTCCTTCAGGGGTTGG 
5 AAAAGGAACGGTTAGAAGAGAGATTTTTGAGAGTTCTGAAAACCAATTTCAAT 
ATTCTGTATCGATGACGACACGCGCACAACGTCCTGGAGAAGTGGACGGTGTT 
GACTATTTCTTCCGTACTCGTGAAGAATTTGAAGAGCTGATTCGTCAAGGACAG 
ATGTTGGAATACGCAGAATATGTCGGTAACTACTATGGAACTCCTCTGACCTAT 
GTCAATGAAACCTTGGACAAGGGAATCGATGTTTTCCTTGAAATTGAAGTTCAG 

1 0 GGTGCTCTTCAGGTC AAGAAAAAGGTTCC AGATGCTGTCTTTATCTTCCTG AC A 
CCACCAGATTTGGATGAATTGCAAGATCGCTTGGTAGGTCGTGGAACAGATAG 
TGCAGAAGTGATTGCCCAACGAATCGAAAAGGCCAAGGAAGAAATTGCCCTCA 
TGCGTGAGTATGATTATGCGATTGTCAACGATCAGGTACCCCTAGCTGCTGAAC 
GTGTCAAATGTGTGATTGAAGCAGAACACTTCTGTGTGGATCGTGTCATTGGTC 

15 ACTATCAGGAGATGTTACCAAAATCTCCAACTACCCGATAA 
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FIGURE 193 

SEQ E) NO: 230 

MADRGLLIVFSGPSGVGKGTVRREIFESSENQFQYSVSMTTRAQRPGEVDG 
5 VDYFFRTREEFEELIRQGQMLEYAEYVGNYYGTPLTYVNETLDKGIDVFLEffiVQG 
ALQVKKKWDAVFIFLTPPDLDELQDRLVGRGTDSAEVIAQRIEKAKEEIALMREY 
DYATVNDQVPLAAERVKCVffiAEHFCVDRVIGHYQEMLPKSPTTR 
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FIGURE 194 
SEQIDNO: 231 

ATGGCAGACCGAGGCTTACTAATCGTTTTTTCTGGTCCTTCAGGGGTTGG 
5 AAAAGGAACGGTTAGAAGAGAGATTTTTGAGAGTTCTGAAAACCAATTTCAAT 
ACTCTGTATCGATGACGACACGCGCACAACGTCCTGGAGAAGTGGACGGTGTT 
GACTATTTCTTCCGTACTCGTGAAGAATTTGAAGAGCTGATTCGTCAAGGACAG 
ATGTTGGAATACGCAGAATATGTCGGCAACTACTATGGAACTCCTCTGACCTAT 
GTCAATGAAACCTTGGACAAGGGAATCGATGTTTTCCTTGAAATTGAAGTTCAG 

10 GGTGCTCTTCAGGTCAAGAAAAAGGTTCCAGATGCTGTCTTTATCTTCCTGACA 
CCACCAGATTTGGATGAATTGCAAGATCGCTTGGTAGGTCGTGGAACAGATAG 
TGCAGAAGTGATTGCCCAACGAATCGAAAAGGCCAAGGAAGAAATTGCCCTCA 
TGCGTGAGTATGATTATGCGATTGTCAACGATCAGGTACCCCTAGCTGCTGAAC 
GTGTCAAATGTGTGATTGAAGCAGAACACTTCTGTGTGGATCGTGTCATTGGTC 

1 5 ACT ATC AGG AG ATGTTACC AAAATCTCC AACT ACCCGATAA 
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FIGURE 195 

SEQ ID NO: 232 

MADRGLLP/FSGPSGVGKGTVRREIFESSENQFQYSVSMTTRAQRPGEVDG 
5 VDYFFRTREEFEELIRQGQMLEYAEYVGNYYGTPLTYVNETLDKGIDVFLEIEVQG 
ALQVXKKVPDAVFEFLTPPDLDELQDRLVGRGTDSAEVIAQRIEKAKEEIALMREY 
DYAIVNDQVPLAAERVKCVffiAEHFCVDRVIGHYQEMLPKSPTTR 
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FIGURE 196 
SEQ ID NO: 233 

Forward PGR Primer 

GCGGCGGCCCATATGGCAGACCGAGGCTTAC 



SEQ ID NO: 234 



Reverse PGR Primer 

GCGCGGATCGTCGGGTAGTTGGAGATTTTG 
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TABLE 40 Properties of guanylate kinase from 5. pneumoniae 



TABLE 40 - guanylate kinase from S. pneumoniae - SEQ ID NO: 229-SEQ ID NO: 232 


Melting temperature CC) of SEQ ID NO: 233 (forward PGR 
primer) 


60 


Restriction enzyme for SEQ ID NO: 233 (forward PGR primer) 


Ndel 


Meltine temoerature CC\ of SEO ID NO* 234 Creverse PGR 
primer) 


58 


Restriction enzyme for SEQ ID NO: 234 (reverse PGR primer) 


BamHI 


Number of nucleic acid residues in SEO ID NO* 229 


627 


Number of amino acid residues in SEQ ID NO: 230 


208 


Number of different nucleic acid re<?idiie^ between SiPO TD NO* 
229 and SEQ ID NO: 231 


2 


Number of different amino acid residues between SEQ ID NO: 
230 and SEQ ID NO: 232 


0 


Galculated molecular weight of SEQ ID NO: 230 polypeptide 
(kDa) 


23.7 


Galculated pi of SEQ ID NO: 230 polypeptide 


4.5 


Solubility of SEQ ID NO: 232 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


Approaching 100% 


Solubility of SEQ ID NO: 232 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the G-terminus) 


Approaching 100% 


/vmouni oi puniieu poiypepuue navmg onv^ lU inv-i. z^z, 
prepared and purified as described in the Exemplification (mg/L 
of culture). The polypeptide so expressed and purified is His 
tagged and has the additional amino acid residues of SEQ ID 
NO: 1 at the N-terminus as described in EXAMPLE 6. 


/IT o 


/vmouni OI puniiea seimei laoeiea poiypepiiae navrng oxsv^ lu 
NO: 232, prepared and purified as described in the 
ij>xempiiiicaiion yiri^L^ ui cuiiurc^. inc poiypepuue so 
expressed and purified is His tagged and has the additional 
amino acid residues of SEQ ID NO: 1 at the N-terminus as 


1^ 1 


Amoimt of purified ^^N labeled polypeptide having SEQ ID NO: 
232, prepared and purified as described in the Exemplification 
Tmp/Tv of ciiltiirft^ Thp nolvnentide fSrt exrire^^pH and mirifipH 
His tagged and has the additional amino acid residues of SEQ ID 
NO: 1 at the N-terminus as described in EXAMPLE 6. 


19.9 


Amoimt of purified polypeptide having SEQ ID NO: 232 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


7.5 


Amount of purified selmet labeled polypeptide having SEQ ED 
NO: 232 soluble in buffer, as described in EXAMPLE 8 (mg/ml 
of buffer) 


71.8 


Amount of purified *^N labeled polj^jeptide having SEQ ID NO: 
232 soluble in buffer, as described in EXAMPLE 8 (mg/ml of 
buffer) 


44.2 
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FIGURE 197-B 



TABLE 40 - guanylate kinase from 5. pneumoniae - SEQ ID NO: 229-SEQ ID NO: 232 


Z-score for the peptide fingerprint mapping analysis of 

t^nlvnpntiHp Viavinty ST-*0 TD N^O* ^'^^ Hptprminpfl fipQpriHpH in 

L/^I y LrwL/LlUw llCiVlll^ kJl^y^ t I J ^J^y vlwlwl llililw^^ AO UV/OwilL/wU ill 

EXAMPLE 9 


2.1E-8 


^innHpf of mjitpVipH nPT>tiHpQ in tViP npntirlp fincxpmiHnt mjmnino" 

analysis of polypeptide having SEQ ID NO: 232, determined as 
described in EXAMPLE 9 


14 


Minimum sequence coverage in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 232, determined as 
described in EXAMPLE 9 


84 


Calculated molecular weight of SEQ ID NO: 230 polypeptide 
(Da), determined as described in EXAMPLE 10 


25717 


Experimental molecular weight of SEQ ID NO: 232 polypeptide 
(Da), determined as described in EXAMPLE 10 


25952 


Results of protein interaction study described in EXAMPLE 1 1, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14, The identity of an interacting protein identified by 
using at least one of the methods described in those examples is: --45 unidentified 
protein. 


Crystals of a polypeptide having the sequence of SEQ ED NO: 232, prepared and purified 
as described above and having a His tag, are obtained using the following conditions: 
PEG 400 35%, sodium cacodylate O.IM, pH 6.5, 0.2M calcium acetate. In addition, 
crystals of the same polypeptide may be prepared under the following conditions: PEG 
1500 30%, sodium cacodylate O.IM, pH 6.5, 0.2M sodium chloride. Further, crystals of 
the same polypeptide may be prepared under the following conditions: PEG 4000 30%, 
sodium cacodylate O.IM, pH 6.5, 0.2M sodium acetate. The crystals were prepared using 
the following method: 20°C, sitting-drop, 15 mg polypeptide per ml of solution. 


Crystals of a selenomethionine-substituted polypeptide having the sequence of SEQ ID 
NO: 232, prepared and purified as described above and having a His tag, are obtained 
using the following conditions: ammonium sulfate 2M , Tris O.IM pH 8.5. In addition, 
crystals of the same polypeptide may be prepared under the following conditions: 
ammonium sulfate 2M , HEPES O.IM pH 7.5, PEG400 2%. Further, crystals of the same 
polypeptide may be prepared under the following conditions: sodium citrate 1 .4M, 
sodium acetate O.IM, pH 4.5. Further, crystals of the same polypeptide may be prepared 
under the following conditions: sodium formate 2M , sodium acetate O.IM pH 4.6 . The 
crystals were prepared using the following method: 20°C, sitting-drop, 15 mg 
polypeptide per ml of solution. 
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FIGURE 197-C 



TABLE 40 - guanylate kinase from S. pneumoniae - SEQ ID NO: 229-SEQ ID NO: 232 
Co-crystals of a polypeptide having the sequence of SEQ ID NO: 232 and ATP, are 
obtained using the following conditions: ammonium sulfate 2M , Tris O.IM pH 8.5. 
Further, crystals may be obtained xmder the following conditions: ammonium sulfate 2M, 
HEPES O.IM pH 7.5, PEG 400 2%. The concentration of the polypeptide in the solution 
used to prepare the crystal was 15 mg/mL and the concentration of the ligand was 2. The 
crystals were prepared using the following method: 20°C, sitting-drop, 15 mg 
polypeptide per ml of solution. The subject crystallized polypeptide contains the His tag 
described above. 

Co-crystals of a polypeptide having the sequence of SEQ ID NO: 232 and GMP, are 
obtained using the following conditions: ammonium sulfate 2M, Tris O.IM pH 8.5. The 
concentration of the polypeptide in the solution used to prepare the crystal was 1 5 mg/mL 
and the concentration of the ligand was 2 mM, The crystals were prepared using the 
following method: 20°C, sitting-drop, 15 mg polypeptide per ml of solution. The subject 
crystallized polypeptide contains the His tag described above. 

Co-crystals of a polypeptide having the sequence of SEQ ID NO: 232 and GDP, are 
obtained using the following conditions: PEG 4000 30% , tri-sodium citrate dihydrate 
O.IM pH 5.6, ammonium acetate 0.2M. The concentration of the polypeptide in the 
solution used to prepare the crystal was 15 mg/ml and the concentration of the ligand was 
2 and 10 mM The crystals were prepared using the following method: 20*^C, sitting-drop, 
1 5 mg polypeptide per ml of solution. The subject crystallized polypeptide contains the 
His tag described above. 
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TABLE 41 Bioinformatic Analyses of guanylate kinase from S. pneumoniae 



TABLE 41 - guanylate kinase from S. pneumoniae - SEQ ID NO: 229-SEQ ID NO: 232 


COG Category 


Nucleotide Transport and Metabolism 




TOGO 194 


Is SEQ ID NO: 230 classified as an 

C/OoCilliCti gdlC • 


yes 


Most closely related protein from PDB to 


Guanylate Kinase (Igky) 


Source organism for closest PDB protein to 


Escherichia coli 


e-value for closest PDB Protein to SEQ ID 


lE-32 


% Identity between SEQ ID NO: 230 and 
the closest protein from PDB 


39 


o^/w Pociti'vp^c Vif*lAx/#^p»n QFO TTi XTO* 9*^0 j»nH 
/O X UblLiVCo UCIWCCII OXZ«V^ i-L/ INV^. dllU. 

the closest protein from PDB 


0 1 


Number of Protein Hits in the VGDB to 
^FO rn isjo- 9*^0 


13 


Number of Microorganisms having VGDB 
Hits to SEQ ID NO: 230 


12 


ivxiL/i wUi ^aiiioiiio iidViiig V iniLa iXf 

SEQ ID NO: 230^ 


FcT^Tif*! THqiiV^I r#*r*r*1iirf*'faf*irQ5iiiTl rViitrFl 

J^o^llCJ [_UoU.UJ [_C^\J11 J |^wlctv^J|_o<lLii J l^lUiilJ 

[paer] [nmen] [rpxx] [mgen] [hpyl] [ctra] 


First predicted epitopic region of SEQ ID 
NO: 230: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 235 :DYAIVNDQVPLAAERV- 
KCVIEAEHFCVDRVIGH, 1.168,164->196 


Second predicted epitopic region of SEQ 
ID NO: 230: amino acid sequence, rank 
score, amino acid residue numbers 


SEQ ID NO: 236 :RGLLIVFSGPSGV, 
1.145,4->16 


Third predicted epitopic region of SEQ ID 
NO: 230: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 237 :GIDVFLEEEVQGA- 
LQVKKKVPDAVFIFLTPP, 1.143,96->126 



Organisms are abbreviated as follows: ecoli = Eschericia coli; hpyl = Helicobacter 
5 pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 
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FIGURE 199 



Measured peptides: 67 

Matched peptides: 14 

Min. sequence coverage: 84% 




MassfMj;fe 










mi 




1059.588 


M 


1059.574 


0.014 


153 


161 


1 


AKEEIALMR 


1063.539 


M 


1063.518 


0.021 


60 


67 


0 


EEFEELIR 


1145.589 


M 


1145.567 


0.022 


139 


149 


0 


GTDSAEVIAQR 


1313.681 


M 


1313.679 


0.001 


193 


203 


0 


VIGHYQEMLPK 


1320.655 


M 


1320.667 


-0.01 1 


58 


67 


1 


TREEFEELIR 


1329.734 


M 


1329.765 


-0.031 


5 


18 


0 


GLLIVFSGPSGVGK 


1754.844 


M 


1754.837 


0.007 


43 


57 


0 


AQRPGEVDGVDYFFR 


1857.022 


M 


1857.024 


-0.002 


96 


112 


0 


GIPVFLEIEVQGALQVK 


1964.966 


M 


1964.947 


0.019 


162 


178 


0 


EYDYAIVNDQVPLAAER 


2192.121 


M 


2192.110 


0.011 


162 


180 


1 


EYDYAIVNDQVPU^AERVK 


2282.017 


M 


2282.015 


0.002 


24 


42 


0 


EIFESSENQFQYSVSMTTR 


2427.272 


M 


2427.268 


0.004 


114 


134 


1 


KVPDAVFIFLTPPDLDELQDR 


2438.098 


M 


2438.116 


-0.018 


23 


42 


1 


REIFESSENQFQYSVSMTTR 


3258.385 


M 


3258.505 


-0.121 


68 


95 


0 


QGQMLEYAEYVGNYYGTPLTYVNETLDK 



229/3 1 1 



FIGURE 200 



16 ■ 



Intensity 



<25952> 




21000 



m/z 



28000 
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FIGURE 201 

SEQ ID NO: 238 

ATGAATTTAAAAGATTACATTGCAACAATTGAAAATTATCCAAAGGAAG 
5 GCATTACCTTCCGTGATATTAGTCCTTTGATGGCTGATGGAAATGCTTATAGCT 
ACGCTGTTCGTGAAATCGTTCAGTATGCTACTGACAAGAAAGTCGACATGATCG 
TGGGACCTGAAGCTCGTGGATTTATCGTGGGTTGTCCAGTTGCCTTTGAGTTGG 
GAATTGGTTTTGCGCCTGTTCGTAAGCCAGGTAAATTGCCACGCGAAGTTATTT 
CTGCTGACTATGAAAAAGAGTACGGTGTCGATACCTTGACTATGCACGCGGAT 
1 0 GCC ATTAAGCCAGGTC AACGTGTTCTTATTGTAGATGACCTTTTGGCGACAGGT 
GGAACTGTTAAGGCAACTATCGAGATGATTGAAAAACTTGGTGGTGTTATGGC 
AGGTTGTGCCTTCCTTGTTGAATTGGATGAATTGAACGGCCGTGAAAAAATTGG 
TGACTACGACTACAAAGTTCTTATGCATTATTAA 
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FIGURE 202 
SEQ ID NO: 239 

MNLKDYIATIENYPKEGITFRDISPLMADGNAYSYAVREIVQYATDKKVDMI 
5 VGPEARGFIVGCPVAFELGIGFAPVRKPGKLPREVISADYEKEYGVDTLTMHADAI 
KPGQRVLIVDDLLATGGTVKATffiMBEKLGGVMAGCAFLVELDELNGREKIGDYD 
YKVLMHY 
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FIGURE 203 
SEQ ID NO: 240 

ATGAATTTAAAAGATTACATTGCAACAATTGAAAATTATCCAAAGGAAG 
5 GCATTACCTTCCGTGATATTAGTCCTTTGATGGCTGATGGAAATGCTTATAGCT 
ACGCTGTTCGTGAAATCGTTCAGTATGCTACTGACAAGAAAGTCGACATGATCG 
TGGGACCTGAAGCTCGTGGATTTATCGTGGGTTGTCCAGTTGCCTTTGAGTTGG 
GAATTGGTTTTGCGCCTGTTCGTAAGCCAGGTAAATTGCCACGCGAAGTTATTT 
CTGCTGACTATGAAAAAGAGTACGGTGTCGATACTTTGACTATGCACGCGGATG 
10 CCATTAAGCCAGGTCAACGTGTTCTTATTGTAGATGACCTTTTGGCGACAGGTG 
GAACTGTTAAGGCAACTATCGAGATGATTGAAAAACTTGGTGGTGTTATGGCA 
GGTTGTGCGTTCCTTGTTGAATTGGATGAATTGAACGGCCGTGAAAAAATTGGT 
GACTACGACTACAAAGTTCTTATGCATTATTAA 
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FIGURE 204 

SEQ ID NO: 241 

MNLKDYIATffiNYPKEGITFRDISPLMADGNAYSYAVREIVQYATDKKVDMI 
5 VGPEARGFIVGCPVAFELGIGFAPVRKPGKLPREVISADYEKEYGVDTLTMHADAI 
KPGQRVLIVDDLLATGGTVKATIEMIEKLGGVMAGCAFLVELDELNGREKIGDYD 
YKVLMHY 
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FIGURE 205 

SEQ ID NO: 242 

Forward PGR Primer 

GCGGCGGCCCATATGAATTTAAAAGATTACATTGCAAC 



SEQ ID NO: 243 



Reverse PGR Primer 

GGGCGGATCCATAATGGATAAGAAGTTTGTAGTC 
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TABLE 42 Properties of adenine phosphoribosyltransferase from S. pneumoniae 



TABLE 42 — adenine phosphoribosyltransferase from S, pneumoniae — SEQ ID NO: 
238-SEQIDNO:241 


Melting temperature (°C) of SEQ ID NO: 242 (forward PGR 

primer) 


64 


Restriction enzvme for SEO FD NO* 242 ^forward PGR nrimer^ 


Ndel 


Meltine temoerature CO of SEO ID NO* 243 freverse PGR 
primer) 


62 


Restriction enzvme for SEO ID NO* 243 Treverse PGR orimer^ 


BamHI 


Number of nucleic acid residues in SEQ ID NO: 238 


513 


Number of amino acid residues in SEO ID NO* 239 


170 


Number of different nucleic acid residues between SEQ ID NO: 
238 and SEQ ID NO: 240 


1 


Number of different amino acid residues between SEQ ID NO: 
239 and SEQ ID NO: 241 


0 


PjilriilfitpH mnlpnilar wpiaht of SFO TH MO* nolvnentide 

(kDa) 


18 7 


Calculated pi of SEQ ID NO: 239 polypeptide 


4.7 


Solubility of SEQ ID NO: 241 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


Approximately two- 
thirds 


Solubility of SEQ ID NO: 241 polypeptide, determined as 
Qescnoeo m jj,A./\ivir^jLij/ z ^^wiin xne riis lag ai me i^-ienninusj 


Approaching one- 
iniru 


Amount of purified polypeptide having SEQ ID NO: 241, 
prepared and purified as described in the Exemplification (mg/L 
of culture). The polypeptide so expressed and purified is His 
tagged and has the additional amino acid residues of SEQ ID 
iNv^. 1 ai me iN-iermmus as aescnuea m xiyv/YiviJr j-zri o. 


36.3 


Amount of purified selmet labeled polypeptide having SEQ ID 
iNVj. z^i, preparea ana puniiea as aescnoea m me 
Exemplification (mg/L of culture). The polypeptide so 
expressed and purified is His tagged and has the additional 
amino aCiQ resiQues oi ^C/K^ llj inv^. i ai me in ~iei iinnus ob 
described in EXAMPLE 6. 


11.1 


Amount of purified labeled polypeptide having SEQ ID NO: 

941 nrpnarpH and niirifipd a^ dpscrihed in the Exemnlification 

(mg/L of culture). The polypeptide so expressed and purified is 
His tagged and has the additional amino acid residues of SEQ ID 
NO: 1 at the N-terminus as described in EXAMPLE 6. 


35.3 


Amount of purified polypeptide having SEQ ED NO: 241 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


67.2 


Amount of purified selmet labeled polypeptide having SEQ ID 
NO: 241 soluble in buffer, as described in EXAMPLE 8 (mg/ml 
of buffer) 


11.1 


Amount of purified ^^N labeled polypeptide having SEQ ED NO: 
241 soluble in buffer, as described in EXAMPLE 8 (mg/ml of 
buffer) 


25.5 
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FIGURE 206-B 



TABLE 42 — adenine phosphoribosyltransferase from S. pneumoniae ~ SEQ ID NO: 
238-SEOIDNO: 241 


z^-score lor iiic pcpiicic iingerpriiii nicippin^ oiiaiybio ui 
polypeptide having SEQ ID NO: 241, determined as described in 




Number of matched peptides in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ED NO: 241, determined as 
described in EXAMPLE 9 


13 


Minimum sequence coverage in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ED NO: 241, determined as 
described in EXAMPLE 9 


91 


Calculated molecular weight of SEQ ID NO: 239 polypeptide 

(Da), determined as described in EXAMPLE 10 


20760 


Experimental molecular v^eight of SEQ ID NO: 241 polypeptide 
(Da), determined as described in EXAMPLE 10 


20919 


Results of protein interaction study described in EXAMPLE 11, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. No interacting proteins v/ere observed by using at 
least one of the methods described in those examples. 


Crystals of a polypeptide having the sequence of SEQ ID NO: 241, prepared and purified 
as described above and having a His tag, are obtained using the following conditions: 
PEG 400 35%, sodium cacodylate O.IM, pH 6.5, 0.2M calcium acetate. In addition, 
crystals of the same polypeptide may be prepared under the following conditions: PEG 
1500 30%. Further, crystals of the same polypeptide may be prepared under the 
following conditions: PEG 1500 30%, sodium cacodylate O.IM, pH 6.5, 0.2M sodium 
chloride. Further, crystals of the same polypeptide may be prepared under the following 
conditions: PEG 4000 30%, sodiimi citrate O.IM, pH 5.5, 0.2M ammonium acetate. Still 
further crystals of the same polypeptide may be prepared vmder the following conditions: 
PEG 4000 30%, sodium cacodylate O.IM, pH 6.5, 0,2M sodium acetate. The crystals 
were prepared using the following method: 20''C, sitting-drop, 15 mg polypeptide per ml 
of solution. 
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FIGURE 206-C 



TABLE 42 ~ adenine phosphoribosyltransferase from S, pneumoniae — SEQ ID NO: 

238-SEQIDNO: 241 

Crystals of a selenomethionine-substituted polypeptide having the sequence of SEQ ID 
NO: 241, prepared and purified as described above and having a His tag, are obtained 
using the following conditions: PEG 400 35%, sodium cacodylate O.IM, pH 6.5, 0.2M 
calcium acetate. In addition, crystals of the same polypeptide may be prepared imder the 
following conditions: PEG 4000 30% , tri-sodium citrate dihydrate O.IM pH 5.6, 
ammoniimi acetate 0.2M. Further, crystals of the same polypeptide may be prepared 
under the following conditions: tri-sodium citrate dihydrate 1.4M, HEPES O.IM pH 7.5. 
Further, crystals of the same polypeptide may be prepared under the following 
conditions: sodium citrate 1.4M, Tris-HCl O.IM, pH 8.5. The crystals were prepared 
using the following method: 20^C, sitting-drop, 1 1.9 mg polypeptide per ml of solution. 
Co-crystals of a polypeptide having the sequence of SEQ ID NO: 241 and 5-phospho- 
alpha-d-ribose-1 -diphosphate sodium salt, are obtained using the following conditions: 
PEG 400 35%, sodium cacodylate O.IM, pH 6.5, 0.2M calcium acetate. Crystals of the 
same complex may be prepared under the following conditions: PEG 1500 30%, sodium 
cacodylate O.IM, pH 6.5, 0.2M sodium chloride. Further, crystals of the same complex 
may be prepared under the following conditions: PEG 4000 30% , tri-sodium citrate 
dihydrate O.IM pH 5.6, ammonium acetate 0.2M. The concentration of the polypeptide 
in the solution used to prepare the crystal was 1 5 mg/mL and the concentration of the 
ligand was 2 and 10 mM. The crystals were prepared using the following method: 20°C, 
sitting-drop, 15 mg polypeptide per ml of solution. The subject crystallized polypeptide 
contains the His tag described above. 
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FIGURE 207 

TABLE 43 Bioinformatic Analyses of adenine phosphoribosyltransferase from S. 



pneumoniae 



TABLE 43 — adenine phosphoribosyltransferase from 5. pneumoniae — SEQ ID NO: 238- 
SEOIDNO:241 


COG Category 


Nucleotide Transport and Metabolism 


COG ID Number 


COG0503 


Is SEQ ID NO: 239 classified as an essential 
gene? 


yes 


Most closely related protein from PDB to 
SEQ ID NO: 239 


Adenine Phosphoribosyltransferase (Iqcd) 


Source organism for closest PDB protein to 
SEQ ID NO: 239 


Leishmania donovani 


e- value for closest PDB Protein to SEQ ID 

NO: 239 


4E-12 


% Identity between SEQ ID NO: 239 and the 
closest protein from PDB 


35 


% Positives between SEQ ID NO: 239 and 
the closest protein from PDB 


57 


Number of Protein Hits in the VGDB to SEQ 
ID NO: 239 


11 


Number of Microorganisms having VGDB 
Hits to SEQ ID NO: 239 


11 


Microorganisms having VGDB Hits to SEQ 
ID NO: 239' 


[spne] [efae] [hinf] [saur] [bsub] [ecoli] 
[bbur] [hpyl] [paer] [mgen] [nmen] 


First predicted epitopic region of SEQ ID 
NO: 239: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 244 iGFIVGCPVAFELGIGF- 
APVRKP, 1 . 1 94,59->80 


Second predicted epitopic region of SEQ ID 
NO: 239: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 245 :GVMAGCAFLVELD, 
1.186,139->151 


Third predicted epitopic region of SEQ ID 
NO: 239: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 246 :GQRVLIVDDLLATG, 
1.164,1 11->124 



5 Organisms are abbreviated as follows: ecoli = Eschericia coli\ hpyl = Helicobacter 

pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 

10 
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FIGURE 209 



Mccisurcd pGtitidos: 55 
Matched peptides: 13 
Min. sequence coverage: 91% 




Measured Avg/ Computed Error o Residues Missed 
Mass(M)Mono Mass 0(Da) Slart To Cut Peptide sequence 



.933.448 


M 


933.483 


-0.035 


129 


136 


0 


ATIEMIEK 


1065.459 


IS/I 


1065.534 


-0.074 


39 


47 


0 


ElVQYATDK 


1085-506 


M 


1085.553 


-0.047 


49 


56 


0 


VDMIVGPEAR 


1129:432 


M 


1129.529 


-0.097 


157 


165 


1 


EKIGDYDYK 


1213.602 


M 


1213.648 


-0.046 


48 


58 


1 


KVDMIVGPEAR 


1325.575 


M 


1325.650 


-0.074 


5 


15 


0 


DYIATIENYPK 


.1512.828 


M 


1512.875 


-0.048 


114 


128 


0 


vuvddllatggtvk- 


1841.824 


M 


184l!e61 


-0.038 


22 


38 


0 


DISPLMADGNAYSYAVR 


2028-945 


M 


2029.015 


-0.069 


5 


21 


1 


DYIATIENYPKEGITFR . . 


•2105.062- 


M 


'2105.112 


-0.050 


59 


78 


0 


GFIVGCPVAFELGIGFAPVR 


2377;,142 ' 


M 


:2377.176 


-6.033 


1317 


•158 


1 


lgcvmagcaflvelpeLnGrek 


; ■2545.240, 


M 


2545.226 


0.014 


16 


38 


1 


EGITI=RDlSPL^MD■GNAY^YAyR -. . 


3135.v49b;M. 


3135.517 


-0.tl27 


86 . 

i - • 


113 


1 


EVISADYEKEyGVDTLTM|fiAp;a.i 



241/31 1 



FIGURE 210 



8.00 - 



Intensity 



14000 



<20919> 




m/z 



26000 
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FIGURE 211 
SEQ ID NO: 247 

GTGAAAATGGCGAATCCCAAGTATAAACGTATTTTAATCAAGTTATCAG 
5 GTGAAGCCCTTGCCGGTGAACGTGGCGTAGGGATTGATATCCAAACAGTTCAA 
ACAATCGCAAAAGAGATTCAAGAAGTTCATAGCTTAGGTATCGAAATTGCCCTT 
GTTATCGGTGGAGGAAATCTCTGGCGTGGAGAACCTGCAGCAGAAGCAGGTAT 
GGACCGTGTTCAGGCAGATTACACAGGAATGCTTGGGACTGTTATGAATGCTCT 
TGTGATGGCAGATTCATTGCAACAAGTTGGGGTTGATACGCGTGTACAAACAG 

1 0 CTATTGCCATGCAACAAGTGGC AGAGCCTTATGTCCGTGGACGTGCCCTTCGTC 
ACCTTGAAAAAGGCCGTATCGTTATCTTTGGTGCTGGAATTGGTTCACCTTACTT 
CTCGACAGATACAACAGCGGCCCTTCGTGCAGCTGAAATCGAAGCAGATGCCA 
TCCTCATGGCTAAAAATGGTGTCGATGGTGTTTACAATGCCGATCCTAAGAAAG 
ATAAGACAGCTGTTAAGTTTGAAGAATTGACCCACCGTGACGTTATCAATAAA 

1 5 GGTCTTCGTATC ATGGACTCAACAGCTTC AACCCTCTC AATGGACAACGACATT 
GACTTGGTTGTATTCAACATGAACCAACCAGGCAACATCAAACGTGTCGTATTT 
GGTGAAAATATCGGAACAACAGTTTCAAATAATATCGAAGAAAAGGAATAA 
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FIGURE 212 

SEQ ID NO: 248 

VKMANPKYKRILnCLSGEALAGERGVGBDIQTVQTIAKEIQEVHSLGIEIALVI 
5 GGGNLWRGEPAAEAGMDRVQADYTGMLGTVMNALVMADSLQQVGVDTRVQTA 
lAMQQVAEPYVRGRALRHLEKGRIVIFGAGIGSPYFSTDTTAALRAAEIEADAILMA 
KNGVDGVYNADPKKDKTAVKFEELTHRDVEnTKGLRIMDSTASTLSNIDNDIDLVVF 
NMNQPGNIKRWFGENIGTTVSNNffiEKE 
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FIGURE 213 
SEQ ID NO: 249 

GTGAAAATGGCGAATCCCAAGTATAAACGTATTTTAATCAAGTTATCAG 
5 GTGAAGCCCTTGCCGGTGAACGTGGCGTAGGGATTGATATCCAAACAGTTCAA 
ACAATCGCAAAAGAGATTCAAGAAGTTCATAGCTTAGGTATCGAAATTGCCCTT 
GTTATTGGTGGAGGAAATCTCTGGCGTGGAGACCCTGCAGCAGAAGCAGGTAT 
GGACCGTGTTCAGGCAGATTACACTGGAATGCTTGGGACTGTTATGAATGCTCT 
TGTGATGGCAGATTCATTGCAACAAGTTGGGGTTGATACGCGTGTACAAACAG 

10 CTATTGCTATGCAACAAGTGGCAGAGCCTTATGTCCGTGGACGTGCCCTTCGTC 
ACCTTGAAAAAGGCCGTATCGTTATCTTTGGTGCTGGAATTGGTTCACCATACT 
TCTCGACAGATACAACAGCGGCCCTTCGTGCAGCTGAAATCGAAGCAGATGCC 
ATCCTCATGGCTAAAAATGGCGTCGATGGTGTGTACAATGCCGATCCTAAGAA 
GGACAAGACAGCCGTTAAGTTTGAAGAATTGACCCACCGTGATGTTATCAACA 

15 AAGGTCTTCGTATCATGGACTCAACAGCCTCAACCCTCTCAATGGACAACGACA 
TTGACTTGGTTGTCTTCAACATGAACCAATCAGGCAACATCAAACGTGTCGTAT 
TTGGTGAAAATATCGGAACAACAGTTTCAAATAATATCGAAGAAAAGGAATAA 
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FIGURE 214 
SEQ ID NO: 250 

VKMANPKYKRILIKLSGEALAGERGVGIDIQTVQTIAKEIQEVHSLGIEIALVI 
5 GGGNLWRGDPAAEAGMDRVQADYTGMLGTVMNALVMADSLQQVGVDTRVQT 
AIAMQQVAEPYVRGRALRHLEKGRJVEFGAGIGSPYFSTDTTAALRAAEIEADAILM 
AKNGVDGVYNADPKXDKTAVKFEELTHRDVINKGLRIMDSTASTLSMDNDIDLVV 
FNMNQSGNDCRVVFGENIGTTVSNNIEEKE 
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FIGURE 215 
SEQIDNO: 251 

Forward PGR Primer 

GCGGCGGCCCATATGAAAATGGCGAATCCCAAG 



SEQ ED NO: 252 



Reverse PGR Primer 

GCGCGGATCCTTCCTTTTGTTCGATATTATTTG 
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TABLE 44 Properties of uridylate kinase from S. pneumoniae 



TABLE 44 -- uridylate kinase from S. pneumoniae - SEQ ID NO: 247-SEQ ID NO: 250 


Melting temperature (°C) of SEQ ID NO: 251 (forward PGR 
primer) 


60 


Restriction enzyme for SEQ ID NO: 251 (forward PGR primer) 


Ndel 


Meltinff temnerature (^C^ of SEO ID NO* 252 ^reverse PGR 
nrimer'i 


58 


Restriction enzyme for SEQ ID NO: 252 (reverse PGR primer) 


BamHI 


NiimHpr of niirlpip arid rp^idiip^ in .^T^O 1 1") "^^T 


744 


Number of amino acid residues in SEQ ID NO: 248 


247 


l^lulllU'^i \Ji. VllXXWl (•■'lit llUV/lWlw Ck\j\.\X l^OlVXLiwO U/WIWW'WXI O-L^V^ i 1..^ 1 > . 

247 and SEQ ID NO: 249 


15 


Number of different amino acid residues between SEQ ID NO: 
248 and SEQ ID NO: 250 


2 


Galculated molecular weight of SEQ ID NO: 248 polypeptide 


26.7 


Galculated pi of SEQ ID NO: 248 polypeptide 


5.3 


Solubility of SEQ ID NO: 250 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the N-temiinus) 


Approximately two- 
thirds 


Solubility of SEQ ID NO: 250 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the G-terminus) 


Approaching one- 
third 


Amount of purified polypeptide having SEQ ID NO: 250, 
prepared and purified as described in the Exemplification (mg/L 
of culture). The polypeptide so expressed and purified is His 
tagged and has the additional amino acid residues of SEQ ID 
NO: 1 at the N-terminus as described in EXAMPLE 6. 


ZO.U 


Ainouni or puniiea seimei laDeiea poiypepiiae navmg oj^v^ lu 
NO: 250, prepared and purified as described in the 
t^xempiiiicauon ^mg/i^ oi cuiiurej. ine poiypepiiae so 
expressed and purified is His tagged and has the additional 
amino acid residues of SEQ ID NO: 1 at the N-terminus as 

Uc;SCODCU in \l,.r\J\r^\s: l^Xlt D. 




Amount of purified *^N labeled polypeptide having SEQ ID NO: 
250, prepared and purified as described in the Exemplification 

(xx\of\ nf fiiltiirp^ Tlip ■nnlvnpt^tidp PYirrpQQpd nnH r>iirifiprl 

His tagged and has the additional amino acid residues of SEQ ED 
NO: 1 at the N-terminus as described in EXAMPLE 6. 


59.5 


Amount of purified polypeptide having SEQ ID NO: 250 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


90.0 


Amount of purified selmet labeled polypeptide having SEQ ID 
NO: 250 soluble in buffer, as described in EXAMPLE 8 (mg/ml 
of buffer) 


47.7 


Amount of purified *^N labeled polypeptide having SEQ ID NO: 
250 soluble in buffer, as described in EXAMPLE 8 (mg/ml of 
buffer) 


41 
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TABLE 44 - uridylate kinase from S. pneumoniae - SEQ ID NO: 247-SEQ ID NO: 250 



Calculated molecular weight of SEQ ID NO: 248 polypeptide 
(Da), determined as described in EXAMPLE 10 


28701 


Experimental molecular weight of SEQ ID NO: 250 polypeptide 
(Da), determined as described in EXAMPLE 10 


28997 



Results of protein interaction study described in EXAMPLE 11, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. The identity of an interacting protein identified by 
using at least one of the methods described in those examples is: DNA-binding protein 
HU(gi|14972589)> 



Crystals of a polypeptide having the sequence of SEQ ED NO: 250, prepared and purified 
as described above and having a His tag, are obtained using the following conditions: tri- 
sodium citrate dihydrate 1.4M, HEPES O.IM pH 7.5. The crystals were prepared using 
the following method: 20^C and 4°C, sitting-drop, 10 mg polypeptide per ml of solution. 
Crystals of a selenomethionine-substituted polypeptide having the sequence of SEQ ID 
NO: 250, prepared and purified as described above and having a His tag, are obtained 
using the following conditions: ammonium sulfate 2M, HEPES O.IM pH 7.5, PEG 400 
2%. In addition, crystals of the same polypeptide may be prepared under the following 
conditions: tri-sodium citrate dihydrate 1.4M, HEPES O.IM pH 7.5. Further, crystals of 
the same polypeptide may be prepared under the following conditions: sodium citrate 
1 .4M, Tris-HCl O.IM, pH 8.5. The crystals were prepared using the following method: 

20°C, sitting-drop, 15 mg polypeptide per ml of solution. 

Co-crystals of a polypeptide having the sequence of SEQ ID NO: 250 and L-methionine, 
are obtained using the following conditions: tri-sodium citrate dihydrate 1 .4M, HEPES 
O.IM pH 7.5. The concentration of the polypeptide in the solution used to prepare the 
crystal was 15 mg/mL and the concentration of the ligand was 2 and 10 mM. The 
crystals were prepared using the following method: 20**C, sitting-drop, 15 mg 
polypeptide per ml of solution. The subject crystallized polypeptide contains the His tag 
described above. 



Co-crystals of a polypeptide having the sequence of SEQ ID NO: 250 and UDP, are 
obtained using the following conditions: ammonium dihydrogen phosphate l.OM. The 
concentration of the polypeptide in the solution used to prepare the crystal was 15 mg/mL 
and the concentration of the ligand was 2 mM. The crystals were prepared using the 
following method: 20°C, sitting-drop, 15 mg polypeptide per ml of solution. The subject 
crystallized polypeptide contains the His tag described above. 



Co-crystals of a polypeptide having the sequence of SEQ ID NO: 250 and UMP, are 
obtained using the following conditions:tri-sodium citrate dihydrate 1.4M, HEPES O.IM 
pH 7.5. The concentration of the polypeptide in the solution used to prepare the crystal 
was 15 mg/mL and the concentration of the ligand was 2 mM. The crystals were 
prepared using the following method: 20°C, sitting-drop, 1 5 mg polypeptide per ml of 
solution. The subject crystallized polypeptide contains the His tag described above. 
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FIGURE 217 



TABLE 45 Bioinformatic Analyses of uridylate kinase from S. pneumoniae 



TABLE 45 -- uridylate kinase from 5. pneumoniae - SEQ ID NO: 247-SEQ ID NO: 250 


COG Category 


Nucleotide Transport and Metabolism 


COG ID Number 


COG0528 


Is SEQ ID NO: 248 classified as an essential 


yes 


Most closely related protein from PDB to 
SFO TD NO- 248 


none 


Source organism for closest PDB protein to 
SFO TD NO- 248 


N/A 


e-value for closest PDB Protein to SEQ ID 

NO- 248 


N/A 


% Identity between SEQ ID NO: 248 and the 
closest protein from PDB 


N/A 


% Po<;itive<; between SEO ID NO* 248 and 
the closest protein from PDB 


N/A 


Number of Protein Hits in the VGDB to SEQ 
TD NO- 248 


12 


Number of Microorganisms having VGDB 
Hits to SEQ ID NO: 248 


12 


Microorganisms havine VGDB Hits to SEO 
ID NO: 248^ 


[efae] [spne] [saur] [hinf] [ecoli] [paer] 
[bsub] [rpxx] [nmen] [ctra] [hpyl] [mgen] 


First predicted epitopic region of SEQ ID NO: 
248: amino acid sequence, rank score, amino 
acid residue numbers 


SEQ ID NO: 266 :GIDIQTVQTIAKE- 
IQEVHSLGIEIALVIGG, 1.143,27->56 


Second predicted epitopic region of SEQ ID 
NO: 248: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 267 :IDLVVFN, 1.142,213- 
>219 


Third predicted epitopic region of SEQ ID 
NO: 248: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 268 :VMNALVMADSLQ- 

QVGVDTRVQTAIAMQQVAEPYVRGR, 

L133,84->120 



^Organisms are abbreviated as follows: ecoli = Eschericia coli; hpyl = Helicobacter 
5 pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 
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FIGURE 218 



Measured peptides: 79 
Matched peptides: 12 
MIn. sequence coverage: 45% 




Measured Avg/ Computed Error d Residues Missed 
Mass(M) Mono Mass 0(Da) . Start To Cut Peptide sequence 



930.496 


M 


930.456 


0.040 


184 


190 


0 


FEELTHR 


1001.529 


M 


1001.514 


0.015 


15 


24 


0 


LSGEALAGER 


1247,596 


M 


1247.578 


0.019 


165 


176 


0 


NGVDGVYNADPK 


1329.702 


M 


1329.703 


-0.002 


180 


190 


1 


TAVKFEELTHR 


1344.694 


M 


1344.695 


-0.001 


152 


164 


0 


AAEIEADAILMAK 


1441.813 


M 


1441,813 


-0.000 


25 


38 


0 


GVGIDIQTVQTIAK 


1468.860 


M 


1468.860 


-0,000 


11 


24 


1 


ILIKLSGEAI.AGER 


1499.783 


M 


1499.773 


0.010 


184 


195 


1 


FEELTHRDVINK 


1802.924 


M 


1802.934 


-0.010 


1.03 


118 


0 


VQTAIAMQQVAEPYVR 


2016.029 


•M 


2016.057 


. -0.627 


103 


120 


1 


VQTAlAMQCiVAEPYVRGR 


2256.138 


M 


225^.178 


-0.040 


130 


151 


0 


IVIFGAGIGSPYFSTDTTAALR 


2469.111 


M 


2469.300 


-0.189 


128 


151 


1 


GRIVIFGAGIGSPYFSTDTTAALR 



256/3 1 1 



FIGURE 219 



<27685> 




24000 m/z 30000 
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FIGURE 220 



Measured peptides: 67 
Malclied peptides: 15 
Min. secjuenco coverage: 62% 




Note; click on the P symbol to change column format. - 



Measured Avg/ Computed Error a Residues Missed 
Mass(M)Mono Mass o(Da) Start To Cut • Peptide sequence 



'930:545 ' M 930l"456 ■ qib&g -164 -.190" 0 FEELThR.- • * ■ . ' . / '. O 

■lbd^:6b2- M 1(D€i;5^'4 .}o:p$8. , :15 24.,:0 LSdEAli^EF^'- • : \ / ; ^i: ^ , 

.A/\&zi527' M i 1 pi.4.7-1 •%6jpb'7; • ••• ;-62; 72- '.0 'CEPA^EAxiMDR^^ ' -'^hh/-- 

•'ji32^'.725'-: jyi 1329-.7P"3 4g22Vv- 'i$6 \i9p.. . 1 tavkfeeuthr;^ - T 

.vj3|ii-745 -M ' .=^344:6^5; di04p ; V ^1^2! \ 1^ /v'^EIBA^ V" VV: ::.■;=" '^'^^ • 

^fl44Hid50 - M \i441:0'13L^f 0^3^.:^^ . j^-^Vi,-;;;-; ^ ' 

: i4§9:8bi= '-M ^ 1499;^ : 1 : '.FEEbf ifRpyiK^ ■ • ■ ■ " ". • ^/-vy^^;^.y^*■ 

;H:§b2;944:.- M • .1%2:934;.rp.pjl6:^^ .'yGTAjAMpQ^ . ".■ • • ■; . ■ ^' ' ^ V"-; K 

•J#4|5^^8"Ai^ V242^il31^fjp!p1 ^ .V. ;-i^QB^U|i^E^ y^^.; V'^^M^fff.^'^ 
||^4j3|5/(|M'- ' -.073)212 Il^if^pBa:^ -^iyalEliEi^ljl^ 

''S'ii82 392 Tm' .318'2M92'-d:id6- .199,^227 ; 0' ^ JMDStASTLSMDNDIDLWRNMHjQP.GNIK . - 
v^3il82:39i2-^^^M^::^i3i1B2^540i^0^n^8^lS^ 
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23000 m/z 30000 
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FIGURE 222 



MGcisurod peplidos: 65 

Matched peptides: 13 

Min. sequence coverage: 60% 




Measured Avg/ Computed . Error o Residues . Missed . 
Mass(M)Mono .Mass \ : apa) .; . . Start ;To . Cut [, Peptide sequem 



930.586 


M 


930.456 


0.131 


184 


190 


0 


FEELTHR 


1001.624 


M 


1001.514 


0.110 


15 


24 


0 


LSGEALAGER 


1102.575 


M 


1102.471 


0.104 


62 


72 


0 


GEPAAEAGMDR 


1247.668 


M 


1247.578 


0.090 


165 


176 


0 


NGVDGVYNADPK 


1329.788 


M 


1329.703 


0.084 


180 


190 


1 


TAVKFEELTHR 


1344.752 


M 


1344.695 


0.057 


152 


164 


0 


AAEIEADAILMAK 


1441.886 


M 


1441.813 


0.073 


25 


38 


0 


GVGIDIQTVQTIAK 


1468.858 


M 


1468.860 


-0.003 


11 


24 


1 


ILIKLSGEALAGER 


1499.869 


M 


1499.773 


0.096 


184 


195 


1 


FEELTHRDVINK 


1803.030 


M 


1802.934 


0.096 


103 


118 


0 


VQTAIAMQQVAEPYVR 


2256.167 


M 


2256.178 


0,009 


130 


151 


0 


IVIFGAGIGSPYFSTDTTAALR 


2425.307 


M 


2425.316 


-0.010 


15 


38 


1 


LSGEALAGERGVGIDIQTVQTfAK ; 


31 82^:427 - 


M 


3l'82;492 


-0.065 


; 199 


"227 


d 


IMpStASTLSMDNDlbLW 


318£ii27 

■i. . ' 


•M 


3182.540 


-0.113 


73 


102 


0 


VQAbYTGMUGTVMNALVM/^^^ 
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FIGURE 224 



Measured peptides: 56 
Matched peptides: 1 1 

Min. sequence coverage: 32% 




Measured Avg/ Computed Error d Residues Missed 
Mass(M) Mono. Mass ^(Da) . Start :To Cut Peptide sequence 



930.463 


M 


930.456 


0.007 


184 


190 


0 


FEELTHR 


1001.514 


M 


1001.514 


0.001 


15 


24 


0 


LSGEALAGER 


1102.481 


M 


1102.471 


0.010 


62 


72 


0 


GEPAAEAGMDR 


1102.481 


M 


1102,471 


0.010 


62 


72 


0 


GEPAAEAGiVlDR 
















(1)+c4@M; 


1247.531 


M 


1247.578 


-0.047 


165 


176 


0 


NGVDGVYNADPK 


1329.721 


M 


1329.703 


0.017 


180 


190 


1 


TAVKFEELTHR 


1344,687 


M 


1344.695 


-0.009 


152 


164 


0 


AAEIEADAILMAK 
















.(1)+C4@M; 


1344.687 


M 


1344.695 


-0.009 


152 


164 


0 


AAEIEADAILMAK 


144.1.786 


M 


1441.813 


-0.028 


25 


38 


0 


GVGIDiQTVQtlAK 


1468.867 


M 


146B.86() 


0.006 


11 


24 


1 


ILIKLSGEALAGER 


:1499.761 ' 


M 


1499.773 


-0:012 


184 


195 


1 


.FEELTHRDyiNK . 


.1802.057 


M 


/i8d2.934 


0.023 


103 


118 


* 0.' 


VQTAIAMQQVAEPY 


1802.957 


M 


■1802' 934 


0.023 


103 


11^ 


0 


Vqtaiamqqvaepyvr 
















(i)+c4@M: 


2256.146 


M 


2256.178 


-0.032 


130 


151 


0 


IVIFGAGIGSPYFSTDTT 
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FIGURE 226 



Measured peptides: 46 

Matched peptides: 11 

Min. sequence coverage: 40% 




Mass(M)I\ 


/lono 


Mass 


D(Da) 


Start 


To 


Cut 


Peptide sequence 


930.562 


M 


930.456 


0.107 


184 


190 


0 


FEELTHR 


.1001.607 


M 


1001.514 


0.094 


15 


24 


0 


LSGEALAGER 


1102.586 


M 


1102.471 


0.116. 


62 


72 


0 


GEPAAEAGMDR 


1247.623 


M 


1247.578 


0.046 


165 


176 


0 


NGVDGVYNADPK 


1329.721 


M 


1329,703 


0.018 


180 


190 


1 


TAVKFEELTHR 


1344.736 


M 


1344.695 


0.041 


152 


164 


0 


AAEIEADAILMAK 


1441.823 


M 


1441.813 


0.009 


25 


38 


0 


GVGIDIQTVQTIAK 


■ 1468.870 


M 


1468.860 


0.010 


11 


24 


1 


ILIKLSGEALAGER 


1499.764 


M 


1499.773 


-0.009 


184 


195 


1 


FEELTHRbyiNK 


1802.850 


M 


1802.934 


-0.084 


103 


118 


0 


VQTAIAMQQVAEPYVR 


'2255.986 


M • 


2256.178 


-6.i92 


130 


151 


0 


IVlFGAGIGSPYPStDTTAALR 
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FIGURE 227 



20 - 



<27185> 



Intensity 




25500 



m/z 



28000 
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FIGURE 228 



Measured peplides: A3 

Matched peplides: 12 

Min. sequence coverage: 59% 




Measured Avg/ Computed Error o Residues Missed 

Mass(M)Mono Mass n(Da) ;. Start. To. Cut Peptide sequence 



930.415 


M 


930.456 


-0.041 


184 


190 


0 


FEELTHR 


1001.480 


M 


1001.514 


-0.034 


15 


24 


0. 


LSGEALAGER 


1102.441 


M 


1102.471 


-0.029 


62 


72 


0 


GEPAAEAGMDR 


1247.549 


M 


1247.578 


-0.028 


165 


176 


0 


NGVDGVYNADPK 


1329.703 


M 


1329.703 


-0.001 


180 


190 


1 


TAVKFEELTHR 


1344.640 


M 


1344.695 


-0.056 


152 


164 


0 


AAEIEADAILMAK 


1375.629 


M 


1375.673 


-0.044 


165 


177 


1 


NGVDGVYNADPKK 


1441.762 


M 


1441:813 


-0.051 


25 


38 


0 


GVGIDIQTVQTIAK . 


1499.750 


.M 


1499.773 


-0.023 


1134 


195 


1 


FEELTHRDViNK 


1802.982 


M 


1802.934 


. 0.048 


103 


118 


0 


VQTAIAMQQVAEPYVR 


2256.273 


M 


2256.178 


0.095 


130 


151 


0 


IVIFGAGIGSPYFSTDTTAALR 


3182;691 


. M 


3182.492 


0.199 


199 


227 


0 


I.MD.STASTLSMDNDlblWFNMNQPGNiK 


3182.69:1 


M;. 


3i82;540, 


0.151 


73 


102 . 


0 


VQAbWcMllGTyMNA^ 
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FIGURE 229 
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FIGURE 230 
SEQ ID NO: 269 

ATGGCTCAGCAACTGAGCGCTCGTCAACCTCGCTATAAACGCATTCTTCT 
5 AAAGTTGAGCGGCGAAGCCCTGATGGGCTCGGAGGAGTTCGGCATTGATCCCA 
AGGTGCTGGACCGCATGGCGCTGGAAATCGGCCAGTTGGTCGGGATCGGCGTG 
CAGGTCGGCCTGGTCATCGGCGGCGGCAACCTGTTCCGCGGCGCGGCCCTGTCC 
GCGGCCGGCATGGACCGGGTGACCGGCGACCACATGGGGATGCTGGCCACCGT 
GATGAACGGCCTGGCGATGCGCGATGCGCTGGAGCGCTCGAACATCCCCGCGC 

10 TGGTGATGTCGGCGATCTCCATGGTCGGTGTGACCGACCACTACGACCGCCGCA 
AGGCCATGCGCCACCTCGGCGGTGGCGAGGTGGTGATCTTCTCCGCCGGTACCG 
GCAACCCGTTCTTCACCACCGACTCGGCGGCTTGCCTGCGCGCCATCGAGATCG 
ACGCCGACGTGGTCCTTAAGGCTACCAAGGTCGATGGCGTGTACACTGCCGAC 
CCGTTCAAGGACCCGAATGCCGAGAAGTTCGAGCGCCTGACCTATGATGAAGT 

1 5 GCTCGACCGCAAGCTCGGCGTGATGGACCTGACCGCC ATCTGCCTGTGCCGTGA 
CCAGAACATGCCGCTGCGGGTGTTCAACATGAACAAGCCGGGCGCATTGCTGA 
ATATTGTTGTTGGTGGTGCCGAAGGCACCCTGATCGAGGAGGGTTGA 
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FIGURE 231 
SEQ ID NO: 270 

MAQQLSARQPRYKRILLKLSGEALMGSEEFGIDPKVLDRMALEIGQLVGIG 
5 VQVGLVIGGGNLFRGAALSAAGMDRVTGDHMGMLATVMNGLAMRDALERSNIP 
ALVMSAISMVGVTDHYDRRKAMRHLGGGEVVEFSAGTGNPFFTTDSAACLRAIEID 
ADWLKATKVDGVYTADPFKDPNAEKFERLTYDEVLDRKLGVMDLTAICLCRDQ 
NMPLRVFNMNKPGALLNIVVGGAEGTLffiEG 
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FIGURE 232 
SEQ ID NO: 271 

ATGGCTCAGCAACTGAGCGCTCGTCAACCTCGCTATAAACGCATTCTTCT 
5 AAAGTTGAGCGGCGAAGCCCTGATGGGCTCGGAGGAGTTCGGCATCGATCCCA 
AGGTGCTGGACCGCATGGCGCTGGAAATCGGCCAGTTGGTCGGGATCGGCGTG 
CAGGTCGGCCTGGTCATCGGCGGCGGCAACCTGTTCCGCGGCGCGGCCCTGTCC 
GCGGCCGGCATGGACCGGGTGACCGGCGACCACATGGGGATGCTGGCCACCGT 
GATGAACGGCCTGGCGATGCGCGATGCGCTGGAGCGCTCGAACATCCCCGCGC 

1 0 TGGTGATGTCGGCGATCTCC ATGGTCGGTGTGACCGACC ACTACGACCGCCGC A 
AGGCCATGCGCCACCTCGGCGGTGGCGAGGTGGTGATCTTCTCCGCCGGTACCG 
GCAACCCGTTCTTCACCACCGACTCGGCGGCTTGCCTGCGCGCCATCGAGATCG 
ACGCCGACGTGGTCCTTAAGGCTACCAAGGTCGATGGCGTGTACACTGCCGAC 
CCGTTCAAGGACCCGAATGCCGAGAAGTTCGAGCGCCTGACCTATGATGAAGT 

1 5 GCTCGACCGCAAGCTCGGCGTGATGGACCTGACCGCC ATCTGCCTGTGCCGTGA 
CCAGAACATGCCGCTGCGGGTGTTCAACATGAACAAGCCGGGCGCATTGCTGA 
ATATTGTTGTTGGTGGTGCCGAAGGCACCCTGATCGAGGAGGGTTGA 
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FIGURE 233 
SEQ ID NO: 272 

MAQQLSARQPRYKRILLKLSGEALMGSEEFGIDPKVLDRMALEIGQLVGIG 
5 VQVGLVIGGGNLFRGAALSAAGMDRVTGDHMGMLATVMNGLAMRDALERSNIP 
ALVMSAISMVGVTDHYDRRKAMRHLGGGEVVIFSAGTGNPFFTTDSAACLRAIEID 
ADVVLKATKVDGVYTADPFKDPNAEKFERLTYDEVLDRKLGVMDLTAICLCRDQ 
NMPLRVFNMNKPGALLNIVVGGAEGTLffiEG 
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FIGURE 234 
SEQ ID NO: 273 

Forward PGR Primer 

GCGGCGGCCCATATGGCTCAGCAACTGAGCG 



SEQ ID NO: 274 

GCGCGGATCCACCCTCCTCGATCAGGGTG 
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TABLE 46 Properties of uridylate kinase from P. aeruginosa 



TABLE 46 - uridylate kinase from P. aeruginosa - SEQ ED NO: 269-SEQ ID NO: 272 


Melting temperature CQ of SEQ ID NO: 273 (forward PGR 
primer) 


60 


Restriction enzyme for SEQ ID NO: 273 (forward PGR primer) 


Ndel 


Melting temperature (^G) of SEQ ED NO: 274 (reverse PGR 
primer) ♦ 


62 


Restriction enzyme for SEQ ID NO: 274 (reverse PGR primer) 


BamHI 


Number of nucleic acid residues in SEQ ID NO: 269 


738 


Nvimber of amino acid residues in SEQ ID NO: 270 


245 


Number of different nucleic acid residues between SEO ID NO* 
269 and SEQ ID NO: 271 


1 


Number of different amino acid residues between SEQ ID NO: 
270 and SEQ ID NO: 272 


0 


Galculated molecular weight of SEQ ID NO: 270 polypeptide 
(kDa) 


26.3 


Galculated pi of SEQ ID NO: 270 polypeptide 


5.5 


Solubility of SEQ ID NO: 272 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


Approaching one- 
third 


Solubility of SEQ ID NO: 272 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the G-terminus) 


Approaching 100% 


Amoimt of purified polypeptide having SEQ ID NO: 272, 
prepared and purified as described in the Exemplification 
(mg/mL of culture). The polypeptide so expressed and purified 
is His tagged and has the additional amino acid residues of SEQ 
ID NO: 1 at the N-terminus as described in EXAMPLE 6. 


45.1 


Amovmt of purified polypeptide having SEQ ID NO: 272 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


112.8 
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FIGURE 235-B 



TABLE 46 ~ uridylate kinase from P, aeruginosa — SEQ ID NO: 


269-SEQ ID NO: 272 


Z-score for the oentide finffemrint manninff analysis of 
polypeptide having SEQ ID NO: 272, determined as described in 
EXAMPLE 9 


3.7E-3 


Number of matched peptides in the peptide fingerprint mapping 
analvsis of nolvneotide havine SEO ID NO' 272. determined as 
described in EXAMPLE 9 


8 


Minimum sequence coverage in the peptide fingerprint mapping 
analysis of polypeptide having SEQ ID NO: 272, determined as 
described in EXAMPLE 9 


39 


Calculated molecular weight of SEQ ID NO: 270 polypeptide 
(Da), determined as described in EXAMPLE 10 


28304 


Experimental molecular weight of SEQ ED NO: 272 polypeptide 
(Da), determined as described in EXAMPLE 10 


28459 


Results of protein interaction study described in EXAMPLE 11, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. The identity of an interacting protein identified by 
using at least one of the methods described in those examples is: DnaK protein 
(gi|9951024). 


Crystals of a polypeptide having the sequence of SEQ ID NO: 272, prepared and purified 
as described above and having a His tag, are obtained using the following conditions: 
L6M ammonium sulfate, O.IM HEPES pH 7.5, O.IM NaCl. The crystals were prepared 
using the following method: 20°C, sitting-drop, 15 mg polypeptide per ml of solution. 
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FIGURE 236 



TABLE 47 Bioinformatic Analyses of uridylate kinase from P. aeruginosa 



TABLE 47 -- uridylate kinase from P. aeruginosa - SEQ ID NO: 269-SEO ID NO: 272 


COG Category 


Nucleotide Transport and Metabolism 


C^CiC^ rn >JiimK*ar 
V^VyO iXJ INUiriDcr 




Is SEQ ID NO: 270 classified as an 

esscniiai gene: 


yes 


Most closely related protein from PDB to 


none 


Source organism for closest PDB protein 

lO oXiVf lU \>i\J. z / u 


N/A 


e- value for closest PDB Protein to SEQ 

m MO- 970 
i±J rnKJ. Z. /yj 


N/A 


% Identity between SEQ ID NO: 270 and 
the closest protein from PDB 


N/A 


/o i^osiiives Dciween onv^ \±j iskj, 
and the closest protein from PDB 


"NT/A 


Number of Protein Hits in the VGDB to 


12 


Number of Microorganisms having 
VGDB Hits to SEQ ID NO: 270 


12 


iVllL/lUUr gcUlloIIlb IlaVlll^ V KJLJD X1.110 WJ 

SEQ ID NO: 270^ 


[spne] [nmen] [bsub] [hpyl] [ctra] [mgen] 


First predicted epitopic region of SEQ ID 
NO: 270: amino acid sequence, rank 
score, amino acid residue numbers 


SEQ ID NO: 275 :YDEVLDRKLGVMD- 
LTAICLCRD, 1.207,192->213 


Second predicted epitopic region of SEQ 
ID NO: 270: amino acid sequence, rank 
score, amino acid residue numbers 


SEQ ID NO: 276 :EIGQLVGIGVQVGLVIGG, 
1.206,43->60, 


Third predicted epitopic region of SEQ 
ID NO: 270: amino acid sequence, rank 
score, amino acid residue numbers 


SEQ ID NO: 277 :GALLNIWGG, 1.180,227- 
>236 



Organisms are abbreviated as follows: ecoli = Eschericia coli\ hpyl = Helicobacter 
5 pylori\ paer = Pseudomonas aeruginosa^ ctra = Chlaydia trachomatis', hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 
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FIGURE 237 



Matf.hQtl t" (iini.-v « 

Mill t.<'qiiL'ir L! t ovcituj'i .iyi 




872.509 M 872.417 0.092 213 219 0 DQNMPLR 

1122.613 M 1122.555 0.058 190 198 0 m'DEVLDR 

118^1.585 M 1184.665 -0.080 156 166 0 AIEIDADWLK 

1520.776 M 1520.750 0.026 200 212 0 LGVMDLTAICLCR 

1648.888 M 1648.845 0.043 199 212 1 KLGVMDLTAICLCR 

1864.902 M 1864.884 0.019 170 186 1 VDGWTADPFKDPNAEK 

2375.159 M 2375.157 0.003 200 219 1 LGVMDLTAICLCRDQNMPLR 

2375,159 M 2375.160 -0.001 101 122 0 SNIPALVMSAISMVGVTDHYDR 

2880.362 M 2880.385 -0.023 128 155 0 HLGGGEWIFSAGTGNPFFTTDSAACLR 
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FIGURE 238 




277/311 



FIGURE 239 
SEQ ID NO: 278 

ATGGCTAAAAAAATTGTTTCTGATTTAGATCTTAAAGGTAAAACAGTCCT 
5 AGTACGTGCTGATTTTAACGTACCTTTAAAAGACGGTGAAATTACTAATGACAA 
CCGTATCGTTCAAGCTTTACCTACAATTCAATACATCATCGAACAAGGTGGTAA 
AATCGTACTATTTTCACATTTAGGTAAAGTGAAAGAAGAAAGTGATAAAGCAA 
AATTAACTTTACGTCCAGTTGCTGAAGACTTATCTAAGAAATTAGATAAAGAAG 
TTGTTTTCGTACCAGAAACACGCGGCGAAAAACTTGAAGCTGCTATTAAAGACC 

10 TTAAAGAAGGCGACGTATTATTAGTTGAAAATACACGTTATGAAGATTTAGAC 
GGTAAAAAAGAATCTAAAAATGATCCAGAATTAGGTAAATACTGGGCATCfTT 
AGGTGATGTGTTTGTAAATGATGCTTTTGGTACTGCGCATCGTGAGCATGCATC 
TAATGTTGGTATTTCTACACATTTAGAAACTGCAGCTGGATTCTTAATGGATAA 
AGAAATTAAGTTTATTGGCGGCGTAGTTAACGATCCACATAAACCAGTTGTTGC 

1 5 TATTTT AGGTGGAGC AAAAGTATCTG AC AAAATTAATGTC ATC AAAAACTTAGT 
TAACATAGCTGATAAAATTATCATCGGCGGAGGTATGGCTTATACTTTCTTAAA 
AGCGCAAGGTAAAGAAATTGGTATTTCATTATTAGAAGAAGATAAAATCGACT 
TCGCAAAAGATTTATTAGAAAAACATGGTGATAAAATTGTATTACCAGTAGAC 
ACTAAAGTTGCTAAAGAATTTTCTAATGATGCCAAAATCACTGTAGTACCATCT 

20 GATTCAATTCCAGCAGACCAAGAAGGTATGGATATTGGACCAAACACTGTAAA 
ATTATTTGCAGATGAATTAGAAGGTGCGCACACTGTTGTATGGAATGGACCTAT 
GGGTGTATTCGAGTTCAGTAACTTTGCACAAGGTACAATTGGTGTATGTAAAGC 
AATTGCAAACCTTAAAGATGCAATTACGATTATCGGTGGCGGTGATTCAGCTGC 
AGCAGCAATCTCTTTAGGTTTTGAAAATGACTTCACTCATATTTCAACTGGTGG 

25 CGGCGCGTCATTAGAGTACCTAGAAGGTAAAGAATTGCCTGGTATCAAAGCAA 
TCAATAATAAATAA 
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FIGURE 240 
SEQ ID NO: 279 

MAKKIVSDLDLKGKTVLVRADFNVPLKDGEITNDNRIVQALPTIQYIIEQGG 
5 KWLFSHLGKVKEESDKAKXTLRPVAEDLSKKLDKEVVFVPETRGEKLEAAIKDLK 
EGDVLLVENTRYEDLDGKKESKNDPELGKYWASLGDVFVNDAFGTAHREHASNV 
GISTHLETAAGFLMDKEIKFIGGVV>roPHKPVVAILGGAKVSDKJNVIKNLVNIADK 
IIIGGGMAYTFLKAQGKEIGISLLEEDKIDFAKDLLEKHGDKIVLPVDTKVAKEFSND 
AKITVVPSDSffADQEGMDIGPNTVKLFADELEGAHTVVWNGPMGVFEFSNFAQGT 
1 0 IGVCKAIANLKDAITIIGGGDS AAAAISLGFENDFTHISTGGGASLEYLEGKELPGIK 
AINNK 
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FIGURE 241 
SEQ ID NO: 280 

ATGGCTAAAAAAATTGTTTCTGATTTAGATCTTAAAGGTAAAACAGTCCT 
5 AGTACGTGCTGATTTTAACGTACCTTTAAAAGACGGTGAAATTACTAATGACAA 
CCGTATCGTTCAAGCTTTACCTACAATTCAATACATCATCGAACAAGGTGGTAA 
AATCGTACTATTTTCACATTTAGGTAAAGTGAAAGAAGAAAGTGATAAAGCAA 
AATTAACTTTACGTCCAGTTGCTGAAGACTTATCTAAGAAATTAGATAAAGAAG 
TTGTTTTCGTACCAGAAACACGCGGCGAAAAACTTGAAGCTGCTATTAAAGACC 

1 0 TTAAAGAAGGCGACGTATTATTAGTTGAAAATACACGTTATG AAGATTTAGAC 
GGTAAAAAAGAATCTAAAAATGATCCAGAATTAGGTAAATACTGGGCATCTTT 
AGGTGATGTGTTTGTAAATGATGCTTTTGGTACTGCGCATCGTGAGCATGCATC 
TAATGTTGGTATTTCTACACATTTAGAAACTGCAGCTGGATTCTTAATGGATAA 
AGAAATTAAGTTTATTGGCGGCGTAGTTAACGATCCACATAAACCAGTTGTTGC 

1 5 TATTTTAGGTGGAGC AAAAGTATCTGAC AAAATTAATGTC ATC A AAAACTTAGT 
TAACATAGCTGATAAAATTATCATCGGCGGAGGTATGGCTTATACTTTCTTAAA 
AGCGCAAGGTAAAGAAATTGGTATTTCATTATTAGAAGAAGATAAAATCGACT 
TCGCAAAAGATTTATTAGAAAAACATGGTGATAAAATTGTATTACCAGTAGAC 
ACTAAAGTTGCTAAAGAATTTTCTAATGATGCCAAAATCACTGTAGTACCATCT 

20 GATTCAATTCCAGCAGACCAAAAAGGTATGGATATTGGACCAAACACTGTAAA 
ATTATTTGCAGATGAATTAGAAGGTGCGCACACTGTTGTATGGAATGGACCTAT 
GGGTGTATTCGAGTTCAGTAACTTTGCACAAGGTACAATTGGTGTATGTAAAGC 
AATTGCAAACCTTAAAGATGCAATTACGATTATCGGTGGCGGTGATTCAGCTGC 
AGCAGCAATCTCTTTAGGTTTTGAAAATGACTTCACTCATATTTCAACTGGTGG 

25 CGGCGCGTCATTAGAGTACCTAGAAGGTAAAGAATTGCCTGGTATCAAAGCAA 
TCAATAATAAATAA 
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FIGURE 242 
SEQIDNO: 281 

MAKKJVSDLDLKGKTVLVRADFNVPLKDGEITNDNRTVQALPTIQYIIEQGG 
5 KWLFSHLGKVKEESDKAKLTLRPVAEDLSKKLDKEVVFVPETRGEKLEAAIKDLK 
EGDVLLVENTRYEDLDGKKESKNDPELGKYWASLGDVFVNDAFGTAHREHASNV 
GISTHLETAAGFLMDKEIKFIGGVVNDPHKPVVAILGGAKVSDKINVIKNLVNI^ 
IIIGGGMAYTFLKAQGKEIGISLLEEDKIDFAKDLLEKHGDKIVLPVDTKVAKEFSND 
AKITWPSDSIPADQKGMDIGPNTVKLFADELEGAHTWWNGPMGVFEFSNFAQG 
10 TIGVCKAIANLKDAITIIGGGDSAAAAISLGFENDFTHISTGGGASLEYLEGKELPGIK 
ADSfNK 
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FIGURE 243 

SEQ ID NO: 282 

Forward PCR Primer 

GCGGCGGCCCATATGGCTAAAAAAATTGTTTCTGATTTAG 



SEQ ID NO: 283 



Reverse PCR Primer 

GCGCGGATCCTTTCTTAGATAAGTCTTCAGCAAC 
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TABLE 48 Properties of phosphoglycerate kinase from S. aureus 



TABLE 48 -- phosphoglycerate kinase from S. aureus - SEQ ID NO: 278-SEQ ID NO: 
281 


Meltine temoerature (°0 of SEO ID NO* 282 fforward PGR 
primer) 


70 


Restriction enzvme for SEO TD NO* 282 ^forward PCR nrimer'i 


Ndel 


Meltine temoerature of SEO ID NO* 283 f reverse PCR 
primer) 


64 


Restriction enzvme for SEO fD NO* 28*^ ^reverse PCR nrimer^ 

XV.V/1^ LX X LXV^XX wXXZ^yXXXw WJ\. k^X^V^ ' ' X ^ >w/ • ^KJ^ 1 X W ▼ wX X Vii^XX. L/XXXXXwX f 


BamHI 

J^CUXXX XX 


Number of nucleic acid residues in SEQ ID NO: 278 


1191 


NiimHpr of Jimino apiH rpQiHiip^ in SEO TO NO* "770 

X^UIXIL/^X VJX ClXlllll^ C4^1\X X&01\XiXwO XXX OX_/\^ 1^ V>/> £m 1 ^ 




Number of different nucleic acid residues between SEQ ID NO: 
278 and SEQ ID NO: 280 


1 


Number of different amino acid residues between SEQ ED NO: 
279 and SEQ ID NO: 281 


1 


(kDa) 


49 ft 


^^aicuiait^u pi oi oij/V^ ixj WKJ , z. fy poiypcpiluc 


A 0 


Solubility of SEQ ID NO: 281 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


Approaching 100% 


Solubility of SEQ ID NO: 281 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the C-terminus) 


No detectable 
expression 


Amount of purified polypeptide having SEQ ID NO: 281, 
prepared and purified as described in the Exemplification (mg/L 
of culture). The polypeptide so expressed and purified is His 
tagged and has the additional amino acid residues of SEQ ID 
NO: 1 at the N-terminus as described in EXAMPLE 6. 


10.74 


Amount of purified polj^^eptide having SEQ ID NO: 281 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


35.80 


Results of protein interaction study described in EXAMPLE 1 1, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. The identity of an interacting proteins identified by 
using at least one of the methods described in those examples is: glyceraldehyde-3- 
phosphate dehydrogenase (gi| 13700663) 
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TABLE 49 Bioinformatic Analyses of phosphoglycerate kinase from 5. aureus 



TABLE 49 -- phosphoglycerate kinase from S. aureus - SEQ ID NO: 278-SEQ ID NO: 
281 


POG Pate&nrv 


carbohvdrate transnort and metaboHsm 


COG ID Number 


COG0126 


gene? 


Yes 


AArkct /*lnc<»l\/ r<*lat<^H nrr^fp^in frrttn T^T^T^ \f\ 
IVILfol V/lV/odjr ICialC/U ^i\Jiwlll xlUiil x LJIj Wj 

SEQ ID NO: 279 


nhosnhoplvrerate kinase Tlvne^ 


SEQ ID NO: 279 


'/ '/j t?ywi n irk crn tnnfifitnn 


<»-v5iliip fnr rlriQpQt PDR Protpin to SFO TD 

W Value WJl. ^IvFdCOi M^x^ IT iv/twXXl WJ kJJL^V^ .1.1 ..^ 

NO: 279 


lE-123 

X X^ X 


% Identity between SEQ ID NO: 279 and the 


57 


% Positives between SEQ ID NO: 279 and the 

closest protein from PDB 


72 


INUIIlUd Ui A lOlCIIl XlLllo 111 lllC V VJl_Vi-> Wj OJ-<v^ 

ID NO: 279 


12 

X ^ 


Number of Microorganisms having VGDB 
Hits to SEO ID NO- 279 


12 


Microorganisms having VGDB Hits to SEQ 
ID NO: 279^ 


[efae] [saur] [bsub] [spne] [ctra] [bbur] 
[ecoli] [hinf] [paer] [mgen] [hpyl] [nmen] 


First predicted epitopic region of SEQ ID NO: 
279: amino acid sequence, rank score, amino 
acid residue numbers 


SEQ ID NO: 284 :GKIVLFSHLGKV, 
1.178, 52->63 


Second predicted epitopic region of SEQ ID 
NO: 279: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 285 :IGGVVNDPHKPV- 
VAILGGAKVSDKINVIKNLVNIADKm, 
1.175, 183->222 


Third predicted epitopic region of SEQ ID 
NO: 279: amino acid sequence, rank score, 
amino acid residue nimibers 


SEQ ID NO: 286 :DKEVVFVPE, 1.155, 
86->94 



^Organisms are abbreviated as follows: ecoli = Eschericia coli; hpyl = Helicobacter 
5 pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 



10 
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FIGURE 246 
SEQ ID NO: 287 

ATGAAGGCACGACAACAAAAGTATTGTGATAAAATCGCCAACTTCTGGT 
5 GTCACCCTACAGGAAAAATCATCATGAGCCTGGCCGGTAAAAAAATCGTTCTC 
GGCGTTAGCGGCGGTATTGCTGCCTATAAAACCCCTGAACTGGTGCGTCGTTTG 
CGCGATCGCGGGGCCGACGTCCGCGTAGCCATGACCGAAGCGGCAAAAGCCTT 
TATCACCCCACTTAGCTTGCAGGCGGTTTCTGGTTATCCCGTTTCCGACAGTCTG 
CTGGACCCGGCAGCCGAAGCCGCTATGGGCCATATTGAGCTGGGTAAATGGGC 

1 0 TGATTTAGTGATTCTCGCCCCTGCC ACGGCAGATTTGATTGCCCGTGTTGCTGCC 
GGAATGGCGAATGACCTGGTATCGACGATTTGTCTGGCTACACCTGCGCCTGTA 
GCCGTGCTCCCCGCCATGAACCAGCAGATGTACCGTGCCGCTGCCACGCAGCAT 
AATTTAGAGGTGCTTGCTTCCCGTGGTTTGCTCATCTGGGGGCCAGACAGTGGC 
AGTCAGGCTTGTGGTGATATCGGTGCTGGGCGAATGCTCGATCCGTTAACCATT 

1 5 GTGGATATGGCGGTAGCGC ATTTTTCGCCCGTCAACGACCTGAAAC ATCTGAAC 
ATTATGATTACCGCCGGCCCGACGCGTGAACCGCTCGATCCGGTGCGTTATATC 
TCTAATCACAGCTCCGGCAAGATGGGTTTTGCTATCGCCGCCGCCGCTGCCCGT 
CGTGGCGCGAACGTCACGCTGGTATCAGGTCCGGTTTCACTACCGACGCCACCG 
TTTGTTAAACGTGTTGATGTGATGACCGCGCTGGAAATGGAAGCCGCCGTGAAT 

20 GCTTCTGTACAGCAGCAAAATATTTTTATCGGCTGCGCCGCCGTGGCGGATTAT 
CGCGCAGCTACCGTGGCCCCAGAGAAAATCAAAAAGCAGGCCACGCAGGGTG 
ATGAATTAACAATAAAAATGGTTAAAAACCCCGATATCGTCGCAGGCGTTGCC 
GCACTAAAAGACCATCGACCCTACGTCGTTGGATTTGCCGCCGAAACAAATAA 
TGTGGAAGAATACGCCCGGCAAAAACGTATCCGTAAAAACCTTGATCTGATCT 

25 GCGCGAACGATGTTTCCCAGCCAACTCAAGGATTTAACAGCGACAACAACGCA 
TTACACCTTTTCTGGCAGGACGGAGATAAAGTCTTACCGCTTGAGCGCAAAGAG 
CTCCTTGGCCAATTATTACTCGACGAGATCGTGACCCGTTATGATGAAAAAAAT 
CGACGTTAA 
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FIGURE 247 
SEQ ED NO: 288 

MKARQQKYCDKIANFWCHPTGKJIMSLAGKKT/LGVSGGIAAYKTPELVRR 
LRDRGADVRVAMTEAAKAFITPLSLQAVSGYPVSDSLLDPAAEAAMGHIELGKWA 
DLVILAPATADLIARVAAGMANDLVSTICLATPAPVAVLPAMNQQMYRAAATQH 
ISn^EVLASRGLLIWGPDSGSQACGDIGPGRMLDPLTIVDMAVAHFSPVNDLKHLNIM 
ITAGPTREPIJDP\^YISNHSSGKMGFAIAAAAARRGANVTLVSGPVSLPTPPFVKRV 
DVMTALEMEAAVNASVQQQNIFIGCAAVADYRAATVAPEKIKKQATQGDELTIK 
MVKNPDIVAGVAALKDHRPYWGFAAETNNVEEYARQKRIRKNLDLICAl^ 
TQGFNSDNNALHLFWQDGDKVLPLERKELLGQLLLDEIVTRYDEKNRR 
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FIGURE 248 
SEQ ID NO: 289 

ATGAAGGCACGACAACAAAAGTATTGTGATAAAATCGCCAACTTCTGGT 
5 GTCACCCTACAGGAAAAATCATCATGAGCCTGGCCGGTAAAAAAATCGTTCTC 
GGCGTTAGCGGCGGTATTGCTGCCTATAAAACCCCTGAACTGGTGCGTCGTTTG 
CGCGATCGCGGGGCCGACGTCCGCGTAGCCATGACCGAAGCGGCAAAAGCCTT 
TATCACCCCACTTAGCTTGCAGGCGGTTTCTGGTTATCCCGTTTCCGACAGTCTG 
CTGGACCCGGCAGCCGAAGCCGCTATGGGCCATATTGAGCTGGGTAAATGGGC 

1 0 TGATTTAGTGATTCTCGCCCCTGCCACGGC AGATTTGATTGCCCGTGTTGCTGCC 
GGAATGGCGAATGACCTGGTATCGACGATTTGTCTGGCTACACCTGCGCCTGTA 
GCCGTGCTCCCCGCCATGAACCAGCAGATGTACCGTGCCGCTGCCACGCAGCAT 
AATTTAGAGGTGCTTGCTTCCCGTGGTTTGCTCATCTGGGGGCCAGACAGTGGC 
AGTCAGGCTTGTGGTGATATCGGTCCTGGGCGAATGCTCGATCCGTTAACCATT 

1 5 GTGGATATGGCGGTAGCGC ATTTTTCGCCCGTC AACGACCTGAAACATCTGAAC 
ATTATGATTACCGCCGGCCCGACGCGTGAACCGCTCGATCCGGTGCGTTATATC 
TCTAATCACAGCTCCGGCAAGATGGGTTTTGCTATCGCCGCCGCCGCTGCCCGT 
CGTGGCGCGAACGTCACGCTGGTATCAGGTCCGGTTTCACTACCGACGCCACCG 
TTTGTTAAACGTGTTGATGTGATGACCGCGCTGGAAATGGAAGCCGCCGTGAAT 

20 GCTTCTGTACAGCAGCAAAATATTTTTATCGGCTGCGCCGCCGTGGCGGATTAT 
CGCGCAGCTACCGTGGCCCCAGAGAAAATCAAAAAGCAGGCCACGCAGGGTG 
ATGAATTAACAATAAAAATGGTTAAAAACCCCGATATCGTCGCAGGCGTTGCC 
GCACTAAAAGACCATCGACCCTACGTCGTTGGGTTTGCCGCCGAAACAAATAA 
TGTGGAAGAATACGCCCGGCAAAAACGTATCCGTAAAAACCTTGATCTGATCT 

25 GCGCGAACGATGTTTCCCAGCCAACTCAAGGATTTAACAGCGACAACAACGCA 
TTACACCTTTTCTGGCAGGACGGAGATAAAGTCTTACCGCTTGAGCGCAAAGAG 
CTCCTTGGCCAATTATTACTCGACGAGATCGTGACCCGTTATGATGAAAAAAAT 
CGACGTTAA 
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FIGURE 249 
SEQ ID NO: 290 

MKARQQKYCDKIANFWCHPTGKIIMSLAGKKIVLGVSGGIAAYKTPELVRR 
LRDRGADVRVAMTEAAKAFITPLSLQAVSGYPVSDSLLDPAAEAAMGHIELGKWA 
DLVILAPATADLIARVAAGMANDLVSTICLATPAPVAVU>AMNQQMYRAAATQH 
NLEVLASRGLLIWGPDSGSQACGDIGPGRMLDPLTIVDMAVAHFSPVNDLKHLNIM 
ITAGPTREPLDPVRYISNHSSGKMGFAIAAAAARRGANVTLVSGPVSLPTPPFVKRV 
DVMTALEMEAAVNASVQQQNIFIGCAAVADYRAATVAPEKIKKQATQGDELTIK 
MVKNn>DrVAGVAALKDHRPYWGFAAET>mVEEYARQKRIRKNLDLICANDVSQP 
TQGFNSDNNALHLFWQDGDKVLPLERKELLGQLLLDEIVTRYDEKNRR 
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FIGURE 250 
SEQIDNO: 291 

Forward PGR Primer 

GCGGCGGCCCATATGAAGGCACGACAACAAAAG 



SEQ ID NO: 292 



Reverse PGR Primer 

GGGGGGATGGAAGGGGATAACCAGAAAGCG 
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TABLE 50 Properties of fiavoprotein afTecting synthesis of ON A and pantothenate 



from E. coli 



TABLE 50 — flavoprotein affecting synthesis of DNA and pantothenate from E. coli — 
SEQ ID NO: 287-SEQ ID NO: 290 


Melting temperature f C) of SEQ ID NO: 291 (forward PGR 
primer) 


60 


Restriction enzyme for SEQ ID NO: 291 (forward PGR primer) 


Ndel 


Melting temperature (°G) of SEQ ID NO: 292 (reverse PGR 
primer) 


60 


Restriction enzyme for SEQ ID NO: 292 (reverse PGR primer) 


BamHI 


Number of nucleic acid residues in SEQ ID NO: 287 


1294 


Number of amino acid residues in SEQ ID NO: 288 


430 


Nimiber of different nucleic acid residues between SEQ ID NO: 

287 and SEQ ID NO: 289 


0 


Nimiber of different amino acid residues between SEQ ID NO: 
288 and SEQ ID NO: 290 


0 


Calculated molecular weight of SEQ ID NO: 288 polypeptide 
(kDa) 


46.3 


Calculated pi of SEQ ID NO: 288 polypeptide 


8.2 


Solubility of SEQ ID NO: 290 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


Approaching one- 
third 


Solubility of SEQ ID NO: 290 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the G-terminus) 


No detectable 
expression 


Amount of purified polypeptide having SEQ ID NO: 290, 
prepared and purified as described in the Exemplification (mg/L 
of culture). The polypeptide so expressed and purified is His 
tagged and has the additional amino acid residues of SEQ ID 
NO: 1 at the N-terminus as described in EXAMPLE 6. 


8.80 


Amount of purified polypeptide having SEQ ID NO: 290 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


30.00 


Results of protein interaction study described in EXAMPLE 1 1, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. No interacting proteins were observed by using at 
least one of the methods described in those examples. 
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TABLE 51 Bioinformatic Analyses of flavoprotein affecting synthesis of DNA and 



pantothenate from E. coli 



TABLE 51 — flavoprotein affecting synthesis of DNA and pantothenate from E. coli — 
SEQ ID NO: 287-SEQ ID NO: 290 


COG Category 


coenzyme metabolism 


COG ID Number 


COG0452 


Is SEQ ID NO: 288 classified as an essential 
gene? 


Yes 


Most closely related protein from PDB to SEQ 
ID NO: 288 


halo tolerance protein Hal3, (le20) 


Source organism for closest PDB protein to 

SEQ ID NO: 288 


Arabidopsis thaliana 


e-value for closest PDB Protein to SEQ ID NO: 
288 


4E-16 


% Identity between SEQ ID NO: 288 and the 
closest protein from PDB 


32 


% Positives between SEQ ID NO: 288 and the 

closest protein from PDB 


52 


Number of Protein Hits in the VGDB to SEQ ID 
NO: 288 


6 


Number of Microorganisms having VGDB Hits 
to SEQ ID NO: 288 


5 


Microorganisms having VGDB Hits to SEQ ID 
NO: 288' 


[saur] [nmen] [bsub] [efae] [spne] 


First predicted epitopic region of SEQ ID NO: 
288: amino acid sequence, rank score, amino 
acid residue numbers 


SEQ ID NO: 293 :NDLVSTICLATPAP- 
VAVLPAM, 1.195, 128->148 


Second predicted epitopic region of SEQ ID 
NO: 288: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 294 rWADLVILAPAT- 
ADLIARVAAG, 1.175, 105->125 


Third predicted epitopic region of SEQ ID NO: 
288: amino acid sequence, rank score, amino 
acid residue numbers 


SEQ ID NO: 295 :LLGQLLLDEIVTR, 
1.163, 41 1->423 



5 Organisms are abbreviated as follows: ecoli = Eschericia coli; hpyl = Helicobacter 

pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 
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FIGURE 253 
SEQ ID NO: 296 

ATGAAAGTCATAGAAGTGACACATCCTATACAATCTAAACAGTATATTA 
5 CAGAGGATGTTGCAATGGCATTCGGATTTTTCGATGGCATGCATAAAGGTCATG 
ACAAAGTCTTTGATATATTAAACGAAATAGCTGAGGCACGCAGTTTAAAAAAA 
GCGGTGATGACATTTGATCCGCATCCGTCTGTCGTGTTGAATCCTAAAAGAAAA 
CGAACAACGTATTTAACGCCACTTTCAGATAAAATCGAAAAAATTAGCCAACA 
TGATATTGATTATTGTATAGTGGTTAATTTTTCATCTAGGTTTGCTAATGTGAGC 

1 0 GTAGAAGATTTTGTTG AAAATT AT AT AATT AAAAAT AATGT AAAAGAAGTC ATT 
GCTGGTTTTGATTTTACTTTTGGTAAATTTGGAAAAGGTAATATGACTGTACTTC 
AAGAATATGATGCGTTTAATACGACAATTGTGAGTAAACAAGAAATTGAAAAT 
GAAAAAATTTCTACAACTTCTATTCGTCAAGATTTAATCAATGGTGAGTTGCAA 
AAAGCGAATGATGCTTTAGGCTATATATATTCTATTAAAGGCACTGTAGTGCAA 

1 5 GGTGAAAAAAGGGGAAGAACTATTGGCTTCCC AACAGCTAACATTCAACCTAG 
TGATGATTATTTGTTACCTCGTAAAGGTGTTTATGCTGTTAGTATTGAAATCGGC 
ACTGAAAATAAATTATATCGAGGGGTAGCTAACATAGGTGTAAAGCCAACATT 
TCATGATCCTAACAAAGCAGAAGTTGTCATCGAAGTGAATATCTTTGACTTTGA 
GGATAATATTTATGGTGAACGAGTGACCGTGAATTGGCATCATTTCTTACGTCC 

20 TGAGATTAAATTTGATGGTATCGACCCATTAGTTAAACAAATGAACGATGATAA 
ATCGCGTGCTAAATATTTATTAGCAGTTGATTTTGGTGATGAAGTAGCTTATAA 
TATCTAG 
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FIGURE 254 
SEQ ID NO: 297 

MKVIEVTHPIQSKQYITEDVAMAFGFFDGMHKGHDKVFDILNEIAEARSLK 
5 KAVMTFDPHPSVVLNPKRKRTTYLTPLSDKIEKISQHDIDYCIVVNFSSRFANVSVE 
DFVENYIIKJ^nsrVKEVIAGFDFTFGKFGKGNMTVLQEYDAFNTTIVSKQEIENEKIST 
TSIRQDLINGELQKANDALGYIYSIKGTVVQGEKRGRTIGFPTANIQPSDDYLLPRK 
GWAVSffilGTENKLYRGVANIGVKPTFHDPNKAEVVIEVNIFDFEDNIYGERVTVN 
WHHFLRPEIKFDGIDPLVKQMNDDKSRAKYLLAVDFGDEVAYNI 
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FIGURE 255 

SEQ ID NO: 298 

ATGAAAGTCATAGAAGTGACACATCCTATACAATCTAAACAGTATATTA 
5 CAGAGGATGTTGCAATGGCATTCGGATTTTTCGATGGCATGCATAAAGGTCATG 
ACAAAGTCTTTGATATATTAAACGAAATAGCTGAGGCACGCAGTTTAAAAAAA 
GCGGTGATGACATTTGATCCGCATCCGTCTGTCGTGTTGAATCCTAAAAGAAAA 
CGAACAACGTATTTAACGCCACTTTCAGATAAAATCGAAAAAATTAGCCAACA 
TGATATTGATTATTGTATAGTGGTTAATTTTTCATCTAGGTTTGCTAATGTGAGC 

10 GTAGAAGATTTTGTTGAAAATTATATAATTAAAAATAATGTAAAAGAAGTCATT 
GCTGGTTTTGATTTTACTTTTGGTAAATTTGGAAAAGGTAATATGACTGTACTTC 
AAGAATATGATGCGTTTAATACGACAATTGTGAGTAAACAAGAAATTGAAAAT 
GAAAAAATTTCTACAACTTCTATTCGTCAAGATTTAATCAATGGTGAGTTGCAA 
AAAGCGAATGATGCTTTAGGCTATATATATTCTATTAAAGGCACTGTAGTGCAA 

1 5 GGTGAAAAAAGGGG AAG AACTATTGGCTTCCC AAC AGCT AAC ATTC AACCT AG 
TGATGATTATTTGTTACCTCGTAAAGGTGTTTATGCTGTTAGTATTGAAATCGGC 
ACTGAAAATAAATTATATCGAGGGGTAGCTAACATAGGTGTAAAGCCAACATT 
TCATGATCCTAACAAAGCAGAAGTTGTCATCGAAGTGAATATCTTTGACTTTGA 
GGATAATATTTATGGTGAACGAGTGACCGTGAATTGGCATCATTTCTTACGTCC 

20 TGAGATTAAATTTGATGGTATCGACCCATTAGTTAAACAAATGAACGATGATAA 
ATCGCGTGCTAAATATTTATTAGCAGTTGATTTTGGTGATGAAGTAGCTTATAA 
TATCTAG 
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FIGURE 256 
SEQ ID NO: 299 

MKVIEVTHPIQSKQYITEDVAMAFGFFDGMHKGHDKVFDILNEIAEARSLK 
5 KAVMTFDPHPSVVLNPKRKRTTYLTPLSDKIEKISQHDIDYCIVVNFSSRFANVSVE 
DFVENYIIKNNVKEVLA.GFDFrFGKFGKGNMTVLQEYDAFNTTIVSKQEIENEKIST 
TSIRQDLINGELQKANDALGYIYSIKGTVVQGEKRGRTIGFPTANIQPSDDYLLPRK 
GVYAVSmiGTENKLYRGVAMGVKPTFHDPNKAEVVIEVNIFDFEDNIYGERVTVN 
WHHFLRPEIKFDGIDPLVKQMNDDKSRAKYLLAVDFGDEVAYNI 
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FIGURE 257 

SEQ ID NO: 300 

Forward PCR Primer 

GCGGCGGCCCATATGAAAGTCATAGAAGTGACAC 



SEQ ID NO: 301 



Reverse PCR Primer 

GCGCGGATCCTTTTTCGATTTTATCTGAAAGTG 
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FIGURE 258 



TABLE 52 Properties of riboflavin kinase/FAD synthase from S. aureus 



TABLE 52 ~ riboflavin kinase/FAD synthase from 5. aureus - SEQ ID NO: 296-SEQ 

ID NO: 299 


MHtine temneratiire (°C^ of SFO TD NO* "^OO ^forward PPR 
primer) 


60 




NdeT 


MplHno tern npra flirt* ^^P"^ nf TD TsTO* "^01 ^revf»r<sp PPR 

primer) 


58 




RamHT 

X^CUlXi XX 


Number of nucleic acid residues in SEQ ID NO: 296 


972 


iNumocr oi dininu acici rcoiuuco in ojz>v< ■ ' ^ rsKj, / 




Number of different nucleic acid residues between SEQ ID NO: 
296 and SEQ ID NO: 298 


0 


Number of different amino acid residues between SEQ ID NO: 
297 and SEQ ID NO: 299 


0 


L/aicuiaiea moiecuiar weigni oi oi^i^ lU sskj, zy / poiypepiiae 
(kDa) 


jO. / 


L^aicuiaiea pi oi oxiv< iJ-^ inu. / poiypepiiae 


3.0 


Solubility of SEQ ID NO: 299 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


Approaching 100% 


Solubility of SEQ ID NO: 299 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the C-terminus) 


No detectable 
expression 


Amount of purified polypeptide having SEQ ID NO: 299, 
prepared and purified as described in the Exemplification (mg/L 
of culture). The polypeptide so expressed and purified is His 
tagged and has the additional amino acid residues of SEQ ID 
NO: 1 at the N-terminus as described in EXAMPLE 6. 


9.77 


Amount of purified polypeptide having SEQ ID NO: 299 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


13.96 


Results of protein interaction study described in EXAMPLE 11, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. No interacting proteins were observed by using at 
least one of the methods described in those examples. 
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FIGURE 259 



TABLE 53 Bioinformatic Analyses of riboflavin kinase/FAD synthase from S. aureus 



TABLE 53 ~ riboflavin kinase/FAD synthase from S. aureus - SEQ ID NO: 296-SEQ ID 

NO: 299 




COCIliiyillC IlldaUV.IIIOlll 


COG ID Number 


COG0196 


IS oJ^v^ ixj iSKj. zy/ ciossiiieu oS an csseniiai 
gene? 


1 es 


iVLOsi cioseiy reiaiea proiein irom rUD lo oiz^v^ -ll' 
NO: 297 


None 


oource organisiu lor ciosesi ruti proiein xo oiiv^ 
ID NO: 297 


XT/ A 


c- Value lor ciosesi itljd r^roiein lo onv^ lu rnyj, 
297 


xr/A 


% Identity between SEQ ID NO: 297 and the 
Ciosesi proiein irom r^i^o 


N/A 


% Positives between SEQ ID NO: 297 and the 

closest protein from PDB 


N/A 


iNumDer oi jTOiein xiiis in me v our> lo oiiv< JLL^ 
NO: 297 


1 1 
1 1 


Number of Microorganisms having VGDB Hits 


10 


Microorganisms having VGDB Hits to SEQ ID 
NO: 297^ 


[ saur] [bsub] [efae] [ecoli] [hinf] 
[spne] [paer] [nmen] [ctra] [mgen] 


First predicted epitopic region of SEQ ID NO: 
297: amino acid sequence, rank score, amino acid 
residue numbers 


SEQ ID NO: 302 :QHDIDYCIVVNFS, 
1.216, 87->99 


Second predicted epitopic region of SEQ ID NO: 
297: amino acid sequence, rank score, amino acid 
residue numbers 


SEQ ID NO: 303 :PHPSVVLNP, 
1.180, 59->67 


Third predicted epitopic region of SEQ ID NO: 
297: amino acid sequence, rank score, amino acid 
residue numbers 


SEQ ID NO: 304 :AKYLLAVD, 
1.157, 307->314 



Organisms are abbreviated as follows: ecoli = Eschericia coli; hpyl = Helicobacter 
5 pyloric paer = Pseudomonas aeruginosa', ctra = Chlaydia trachomatis', hinf = Haemophilus 
influenzae', nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii', bbur = Borrelia 
burgdorferi', bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 
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FIGURE 260 
SEQ ID NO: 305 

ATGAACCGAGTGCTGTACCCAGGCACCTTCGATCCCATCACCAAGGGTC 
5 ACGGCGATCTGATCGAACGTGCTTCACGGCTTTTCGACCATGTGATCATCGCGG 
TCGCCGCCAGCCCCAAGAAGAACCCCCTGTTCAGCCTGGAACAGCGGGTTGCG 
CTGGCCCAGGAGGTCACCAAGCACCTGCCGAACGTCGAGGTGGTGGGCTTCTC 
CACCCTGCTGGCGCACTTCGTCAAGGAGCAGAAGGCGAATGTCTTCCTCCGCGG 
CCTGCGCGCGGTTTCCGACTTCGAGTACGAGTTCCAGCTGGCCAACATGAACCG 
1 0 CCAGCTCGCCCCCGACGTGGAAAGC ATGTTCCTCACCCCGTCGGAGAAGTATTC 
CTTCATTTCCTCGACGCTGGTCCGGGAAATCGCCGCTCTCGGCGGGGATATCAG 
CAAGTTCGTGCATCCGGCCGTGGCAGACGCCCTGGCGGAACGTTTCAAGCGCT 
GA 
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FIGURE 261 
SEQ ED NO: 306 

MNRVLYPGTFDPITKGHGDLIERASRLFDHVIIAVAASPKKNPLFSLEQRVAL 
5 AQEVTKHLPNVEWGFSTLLAHFVKEQKANVFLRGLRAVSDFEYEFQLANMNRQL 
APDVESMFLTPSEKYSFISSTLVREIAALGGDISKFVHPAVADALAERFKR 
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FIGURE 262 
SEQ ID NO: 307 

ATGAACCGAGTGCTGTACCCAGGCACCTTCGATCCCATCACCAAGGGTC 
5 ACGGCGATCTGATCGAACGTGCTTCACGGCTTTTCGACCATGTGATCATCGCGG 
TCGCCGCCAGCCCCAAGAAGAACCCCCTGTTCAGCCTGGAACAGCGGGTGGCG 
CTGGCCCAGGAGGTCACCAAGCACCTGCCGAACGTCGAGGTGGTGGGCTTCTC 
CACCCTGCTGGCGCACTTCGTCAAGGAGCAGAAGGCGAATGTCTTCCTCCGCGG 
CCTGCGCGCGGTTTCCGACTTCGAGTACGAGTTCCAGCTGGCCAACATGAACCG 
10 CCAGCTCGCCCCCGACGTGGAAAGCATGTTCCTCACCCCGTCGGAGAAGTATTC 
CTTCATTTCCTCGACGCTGGTCCGGGAAATCGCCGCTCTCGGCGGGGATATCAG 
CAAGTTCGTGCATCCGGCCGTGGCAGACGCCCTGGCGGAACGTTTCAAGCGCT 
GA 
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FIGURE 263 

SEQ ID NO: 308 

MNRVLYPGTFDPITKGHGDLIERASRLFDHVIIAVAASPKKNPLFSLEQRVAL 
5 AQEVTKHLPNVEVVGFSTLLAHFVKEQKANVFLRGLRAVSDFEYEFQLANMNRQL 
APDVESMFLTPSEKYSFISSTLVREIAALGGDISKFVHPAVADALAERFKR 
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FIGURE 264 
SEQ ID NO: 309 

Forward PGR Primer 

GCGGCGGCCCATATGAACCGAGTGCTGTACC 



SEQ ED NO: 310 

Reverse PGR Primer 

GCGGGGATCCGCGCTTGAAAGGTTGCGC 
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FIGURE 265 



TABLE 54 Properties of phosphopantetheine adenylyltransferase from P. aeruginosa 



TABLE 54 — phosphopantetheine adenylyltransferase from P, aeruginosa — SEQ ID 
NO: 305-SEO ID NO: 308 


Melting temperature CC) of SEQ ID NO: 309 (forward PGR 
primer) 


58 


Restriction enzyme for SEQ ID NO: 309 (forward PGR primer) 


Ndel 


Melting temperature (°G) of SEQ ID NO: 310 (reverse PGR 
primer) 


58 


Restriction enzyme for SEQ ID NO: 310 (reverse PGR primer) 


BamHI 


Number of nucleic acid residues in SEQ ID NO: 305 


480 


Number of amino acid residues in SEO ID NO: 306 


159 


Number of different nucleic acid residues between SEQ ID NO: 
305 and SEQ ID NO: 307 


0 


Number of different amino acid residues between SEQ ID NO: 
306 and SEQ ID NO: 308 


0 


PsilriilafpH mnlpnilur weiaht of SRO ID NO* 306 nolvDCDtide 
(kDa) 


17.8 


Galculated pi of SEQ ID NO: 306 polypeptide 


9.6 


Solubility of SEQ ID NO: 308 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the N-terminus) 


Approaching 100% 


Solubility of SEQ ID NO: 308 polypeptide, determined as 


Approaching 100% 


Amount of purified polypeptide having SEQ ID NO: 308, 
prepareu aiiQ puniicu <io ucoL'riLicu iii uic iz.Aciiipiiii^ciLiLiii ^^ni^x^ 
of culture). The polypeptide so expressed and purified is His 
tagged and has the additional amino acid residues of SEQ ID 

J.NW. 1 dX inC IClIIllllllO «o UCoV.'IlLFCU 111 tiy\.iTJ.Vlx JL->J-» 


29.8 


Amount of purified selmet labeled polypeptide having SEQ ID 
NO: 308, prepared and purified as described in the 
Exemplification (mg/L of culture). The polypeptide so 
expressed and purified is His tagged and has the additional 
amino acid residues of SEQ ID NO: 1 at the N-terminus as 
described in EXAMPLE 6. 


46.0 


Amount of purified polypeptide having SEQ ID NO: 308 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


7.5 


Amount of purified selmet labeled polypeptide having SEQ ID 
NO: 308 soluble in buffer, as described in EXAMPLE 8 (mg/ml 
of buffer) 


93.0 


Results of protein interaction study described in EXAMPLE 11, EXAMPLE 12, 
EXAMPLE 13 and EXAMPLE 14. No interacting proteins were observed by using at 
least one of the methods described in those examples. 
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FIGURE 266 

TABLE 55 Bioinformatic Analyses of phosphopantetheine adenylyltransferase from 



P. aeruginosa 



TABLE 55 — phosphopantetheine adenylyltransferase from P. aeruginosa — SEQ ID NO: 
305-SEO ID NO: 308 


COG Category 


coenzyme metabolism 


COG ED Number 


COG0669 


Is SEQ ID NO: 306 classified as an 
essential gene? 


Yes 


Most closely related protein from PDB to 
SEQ ID NO: 306 


phosphopantetheine adenylyltransferase 
(Iqjc) 


Source organism for closest PDB protein to 
SEQ ID NO: 306 


Escherichia coli 


e-value for closest PDB Protein to SEQ ID 

NO: 306 


3E-51 


% Identity between SEQ ID NO: 306 and 
the closest protein from PDB 


61 


% Positives between SEQ ID NO: 306 and 
the closest protein from PDB 


90 


Number of Protein Hits in the VGDB to 
SEQ ID NO: 306 


10 


Nvmiber of Microorganisms having VGDB 

Hits to SEQ ID NO: 306 


9 


Microorganisms having VGDB Hits to 
SEQ ID NO: 306* 


[paer] [ecoli] [saur] [bsub] [hinf] 
[spne] [hpyl] [nmen] [bbur] 


First predicted epitopic region of SEQ ID 
NO: 306: amino acid sequence, rank score, 
amino acid residue nvunbers 


SEQ ID NO: 311 :ERASRLFDHVIIAVAAS, 
1.186, 22->38 


Second predicted epitopic region of SEQ 
ID NO: 306: amino acid sequence, rank 

score, amino acid residue numbers 


SEQ ID NO: 312 :SBCFVHPAVADALAE, 
1.165, 142->155 


Third predicted epitopic region of SEQ ID 
NO: 306: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 313 :KNPLFSLEQRVALAQ- 
EVTKHLPNVEWGFSTLLAHFVKE, 
1.156, 41->79 



5 Organisms are abbreviated as follows: ecoli = Eschericia coli; hpyl = Helicobacter 

pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 
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FIGURE 267 

SEQIDNO:314 / 

ATGAAAGCTTCTCTGCTGAAAAAGCTGGATGTCCTCAGCGATCGCTACG 
5 AAGAACTGACGGCGCTGCTCGGCGACGCCGAGGTGATCAGTGACCAGACCCGC 
TTCCGCGCCTATTCCCGCGAGTACGCCGAGGTCGAACCGGTGATCCTGGCGTTC 
CGCGACTACCGCAAGGTGCAGGCCGACCTCGAGGGCGCCCAGGCGTTGCTCAA 
GGACAGCGACCCGGAGTTGCGCGACCTCGCCGAGGAGGAGGTCGCCGAAGCGC 
GCGGCCGCCTCGCCGCCCTCGGCGACAGCCTGCAGCGCATGCTGCTGCCGAAG 

10 GATCCCAACGACAGCCGCAACGTGTTCCTGGAGATCCGTGCCGGCACCGGTGG 
CGACGAGGCGGCGATCTTCTCCGGCGACCTGTTCCGCATGTATTCGCGCTACGC 
CGAGCGCCAGGGCTGGCGGATCGAGACGCTGTCGGAGAACGAGGGCGAGCAC 
GGTGGCTACAAGGAAGTGATTGCCCGGGTCGAGGGCGACAACGTCTACGCCAA 
GCTCAAGTTCGAGTCCGGCGCGCACCGCGTGCAGCGGGTGCCGGAAACCGAAT 

1 5 CCC AGGGCCGG ATCC AC ACTTCCGCCTGC ACCGTCGCGGTGCTGCCGG AGCCG 
GACGAGCAGGCAGCGATCGAGATCAACCCGGCCGACCTGCGGGTGGACACCTA 
CCGTTCCTCCGGTGCCGGCGGCCAGCACGTCAACAAGACCGACTCGGCGGTGC 
GCATCACCCACATTCCCAGCGGCATCGTGGTCGAGTGCCAGGAAGAGCGCTCG 
CAGCACAAGAACCGCGCCAAGGCCATGGCCTGGCTGGCGGCCAAGCTCAACGA 

20 CCAGCAGCAGGCCGCGGCGCAGCAGGCGATCGCCAGCACGCGCAAGCTGCTGG 
TGGGCTCGGGCGACCGCTCGGAGCGCATCCGTACCTACAACTTCCCGCAAGGG 
CGGGTCACCGACCATCGCATCAACCTCACCCTGTACTCCCTGGGCGAGGTGATG 
GAGGGCGCGGTGGAACAGGTGATCGAGCCGCTGCTGCAGGAATACCAGGCCGA 
TCAACTGGCGGCCCTGGGCGACTGA 



306/311 



FIGURE 268 
SEQIDNO:315 

MKASLLKKLDVLSDRYEELTALLGDAEVISDQTRPRAYSREYAEVEPVILAF 
RDYRKVQADLEGAQALLKDSDPELRDLAEEEVAEARGRLAALGDSLQRMLLPKD 
PNDSRNVFLEIRAGTGGDEAAIFSGDLFRMYSRYAERQGWRIETLSENEGEHGGYK 
EVIARVEGDNVYAKLKFESGAHRVQRVPETESQGRIHTSACTVAVLPEPDEQAAIEI 
NPADLRVDTYRSSGAGGQHVNKTDSAVRITHIPSGIVVECQEERSQHKNRAKAMA 
WLAAKLNDQQQAAAQQAIASTRKLLVGSGDRSERIRTYNFPQGRVTDHRINLTLY 
SLGEVMEGAVEQVffiPLLQEYQADQLAALGD 
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FIGURE 269 
SEQIDNO:316 

ATGAAAGCTTCTCTGCTGAAAAAGCTGGATGTCCTCAGCGATCGCTACG 
5 AAGAACTGACGGCGCTGCTCGGCGACGCCGAGGTGATCAGTGACCAGACCCGC 
TTCCGCGCCTATTCCCGCGAGTACGCCGAGGTCGAACCGTTGATCCTGGAGTTC 
CGCGACTACCGCAAGGTGCAGGCCGACCTCGAGGGCGCCCAGGCGTTGCTCAA 
GGACAGCGACCCGGAGTTGCGCGACCTCGCCGAGGAGGAGGTCGCCGAAGCGC 
GCGGCCGCCTCGCCGCCCTCGGCGACAGCCTGCAGCGCATGCTGCTGCCGAAG 

1 0 GATCCCAACGAC AGCCGC AACGTGTTCCTGGAGATCCGTGCCGGCACCGGTGG 
CGACGAGGCGGCGATCTTCTCCGGCGACCTGTTCCGCATGTATTCGCGCTACGC 
CGAGCGCCAGGGCTGGCGGATCGAGACGCTGTCGGAGAACGAGGGCGAGCAC 
GGTGGCTACAAGGAAGTGATTGCCCGGGTCGAGGGCGACAACGTCTACGCCAA 
GCTCAAGTTCGAGTCCGGCGCGCACCGCGTGCAGCGGGTGCCGGAAACCGAAT 

1 5 CCCAGGGCCGGATCC AC ACTTCCGCCTGCACCGTCGCGGTGCTGCCGGAGCCG 
GACGAGCAGGCAGCGATCGAGATCAACCCGGCCGACCTGCGGGTGGACACCTA 
CCGTTCCTCCGGTGCCGGCGGCCAGCACGTCAACAAGACCGACTCGGCGGTGC 
GCATCACCCACATTCCCAGCGGCATCGTGGTCGAGTGCCAGGAAGAGCGCTCG 
CAGCACAAGAACCGCGCCAAGGCCATGGCCTGGCTGGCGGCCAAGCTCAACGA 

20 CCAGCAGCAGGCCGCGGCGCAGCAGGCGATCGCCAGCACGCGCAAGCTGCTGG 
TGGGCTCGGGCGTCCGCTCGGAGCGCATCCGTACCTACAACTTCCCGCAAGGGC 
GGGTCACCGACCATCGCATCAACCTCACCCTGTACTCCCTGGGCGAGGTGATGG 
AGGGCGCGGTGGAACAGGTGATCGAGCCGCTGCTGCAGGAATACCAGGCCGAT 
CAACTGGCGGCCCTGGGCGACTGA 
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FIGURE 270 
SEQIDNO: 317 

MKASLLKKLDVLSDRYEELTALLGDAEVISDQTRFRAYSREYAEVEPLILEF 
5 RDYRKVQADLEGAQALLKDSDPELRDLAEEEVAEARGRLAALGDSLQRMLLPKD 
PNDSRNVFLEIRAGTGGDEAAIFSGDLFRMYSRYAERQGWRIETLSENEGEHGGYK 
EVIARVEGDNVYAKLKFESGAHRVQRVPETESQGRIHTSACTVAVLPEPDEQAAIEI 
NPADLRVDTYRSSGAGGQHVNKTDSAX^THIPSGIVVECQEERSQHKNRAKAMA 
WLAAKLNDQQQAAAQQAIASTRKLLVGSGVRSERIRTYNFPQGRVTDHRINLTLY 
10 SLGEVMEGAVEQVmPLLQEYQADQLAALGD 
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FIGURE 271 
SEQIDNO:318 

Forward PGR Primer 

GCGGCGGCCCATATGAAAGCTTCTCTGCTGAAAAAG 



SEQIDNO: 319 



Reverse PGR Primer 

GCGCAGATCTGTCGCCCAGGGCCGGG 
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FIGURE 272 



TABLE 56 Properties of peptide chain release factor 1 from P. aeruginosa 



TABLE 56 peptide chain release factor 1 from P. aeruginosa - SEQ ID NO: 314-SEQ 
ID NO: 317 


Melting temperature (°C) of SEQ ID NO: 318 (forward PGR 
primer) 


66 


Restriction enzyme for SEQ ID NO: 318 (forward PGR primer) 


Ndel 


Melting temperature (°G) of SEQ ID NO: 319 (reverse PGR 
primer) 


60 


Restriction enzyme for SEQ ID NO: 319 (reverse PGR primer) 


Bgni 


Number of nucleic acid residues in SEQ ID NO: 314 


1083 


Number of amino acid residues in SEO TO NO* 315 


360 


Number of different nucleic acid residues between SEQ ID NO: 
314 and SEQ ID NO: 316 


3 


Number of different amino acid residues between SEQ ID NO: 
315 and SEQ ID NO: 317 


3 


f^nlnilfltpd mnlpnilflr wpipHt of ST'O 1 1 1 NO' '^1 S nolvnentide 

(kDa) 


40.041 


Calculated dI of SEO ID NO: 315 DolvDeotide 


4.8 


Solubility of SEQ ED NO: 317 polypeptide, determined as 
described in EXAMPLE 2 (witfi the His tag at the N-terminus) 


Approaching 100% 


Solubility of SEQ ID NO: 317 polypeptide, determined as 
described in EXAMPLE 2 (with the His tag at the G-terminus) 


No detectable 
expression 


Amount of purified polypeptide having SEQ ID NO: 317, 
prepared and purified as described in the Exemplification (mg/L 
of culture). The polypeptide so expressed and purified is His 
tagged and has the additional amino acid residues of SEQ ID 
NO: 1 at the N-terminus as described in EXAMPLE 6. 


4.83 


Amount of purified polypeptide having SEQ ID NO: 317 soluble 
in buffer, as described in EXAMPLE 8 (mg/ml of buffer) 


12.70 
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FIGURE 273 

TABLE 57 Bioinformatic Analyses of peptide chain release factor 1 from P. 



aeruginosa 



TABLE 57 - peptide chain release factor 1 from P. aeruginosa - SEQ ED NO: 314-SEQ 
ID NO: 317 


COG Category 


translation, ribosomal structure and 
biogenesis 


COG ID Number 


COG0216 


Is SEQ ID NO: 315 classified as an essential 
gene? 


Yes 


Most closely related protein from PDB to 
SEQ ID NO: 315 


Release factor 2, (Igqe) 


Source organism for closest PDB protein to 
SEQ ID NO: 315 


Escherichia coli 


e-value for closest PDB Protein to SEQ ID 

NO: 315 


lE-57 


% Identity between SEQ ID NO: 315 and 
the closest protein from PDB 


38 


% Positives between SEQ ID NO: 315 and 
the closest protein from PDB 


57 


Number of Protein Hits in the VGDB to 
SEQ ID NO: 315 


25 


Number of Microorganisms having VGDB 
Hits to SEQ ID NO: 315 


13 


Microorganisms having VGDB Hits to SEQ 
ID NO: 315* 


[paer] [hinf] [ecoli] [nmen] [bsub] [saur] 
[spne] [ctra] [hpyl] [bbur] [rpxx] [mgen] [efae] 


First predicted epitopic region of SEQ ID 
NO: 315: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 320 : TSACTVAVLPE, 

1.209, 200->210 


Second predicted epitopic region of SEQ ID 
NO: 315: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ED NO: 321 : YAEVEPVILAFR, 
1.164, 42->53 


Third predicted epitopic region of SEQ ID 
NO: 315: amino acid sequence, rank score, 
amino acid residue numbers 


SEQ ID NO: 322 :SAVRITHIPSGIVVECQ, 
1.153, 244->260 



5 Organisms are abbreviated as follows: ecoli = Eschericia coli; hpyl = Helicobacter 

pylori; paer = Pseudomonas aeruginosa; ctra = Chlaydia trachomatis; hinf = Haemophilus 
influenzae; nmen = Neisseria meningitidis; rpxx = Rickettsia prowazekii; bbur = Borrelia 
burgdorferi; bsub = Bacillus subtilis; staph = Staphylococcus aureus; spne = Streptococcus 
pneumoniae; mgen = Mycoplasma genitalium; efae = Enterococcus faecalis. 

10 



